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SECTION1

INTRODUCTION

ThisreportoutlinestheactivitiescompletedfortheRemedialInvestigation(RI)atthe

StandardChlorineChemicalCompanyInc.(SCCC)andtheStandardNaphthalene

ProductsInc.(SNP)propertiesthatcover25acreslocatedat1015-1035Belleville

Turnpike,Kearny,HudsonCounty.Anaphthalenerefiningoperationoccupiedtneeastern

two-thirdsofthesitefrom1916to1962whenthatportionofthepropertywaspurchased

bySNPandusedtoprocessrefinedpetroleumnaphthaleneintofinishedproducts.SCCC

separatedandstoredtrichlorobenzeneonthepropertyfrom1970to1YXO.SNPceased

operationsonthesitein1981.

SCCCpurchasedtheremainingone-thirdofthepropertyin1962andusedittorefine,

blendandstoredichlorobenzeneproducts.SCCCceasedtherefiningofdichlorobenzenes

in1982andceasedthestorageanduseofdichlorobenzenesin1987.

Currently,thesitehasnomanufacturingoperationsandpresentactivitiesarelimitedto

anadministrativeofficebuildingonthewesternendofthesite.

Between1983and1987,severalareasofconcernwereidentifiedbytheNewJersey

DepartmentofEnvironmentalProtectionandEnergy(NJDEPE).Samplingsubsequently

completedbySCCCconfirmedthreeareasofcontamination:

•Hexavalentchromiumwasfoundinfillmaterialwhichwasused

extensivelyinthepasttobackfillmarshlandsinthisarea.Approximately

85%oftheSCCCsiteiscoveredwithbetween2to10feetofthis

material.Thematerialisagranularchromiumwastethoughttooriginate

fromtheformerDiamondShamrockfacilityadjacenttothesite.
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•Volatileandsemivolatilehydrocarboncompoundswerefoundinshallow

groundwaterbeneaththesiteandinsoilsamples.

•Dioxincompound2,4,7,R-TCDDwasfoundinmaterialsinwastelagoons

associatedwiththenaphthalenerefineryprocessadjacenttothefonner

processbuilding.Awipesampleinthedistillationvatalsocontained

2,4,7,8-TCDD.Thelagoonswereusedtodisposeofstillbottomsfromthe

naphthalenemanufacturingprocess.

On20October19R9,anAdministrativeConsentOrder(ACO)wasenteredintobetween

NJDEPEandSCCc.TheACOrequiredthatSCCCplanandimplement:

•Interimremedialmeasurestopreventpotentialcontactwithcontaminants

inthelagoonarea,topreventpotentialoverflowofthelagoon,andto

securedamagedtankslcontainers.

•Aremedialinvestigation,whichincludesacharacterizationofwastesand

contaminatedmaterialswhichmaybethesourceofair,soil,surfacewater,

andgroundwaterpollutionatthesite.

•Feasibilitystudytoidentifyandevaluatepotentiallyviableremedialaction

alternativesforcontaminantsatthesite,andrecommendanalternative.

•Theselectedremedialactionalternative.

TheresultsofpreviousinvestigationsprovideddataoncontaminantsInsoilsand

groundwateracrossthesite.Limitedinvestigationofpotentialsourceareaswasalso

conducted,includingthelagoonsandbuildingsintheformermanufacturingarea.Other

potentialsourceareaswereidentifiedduringtheRI,includingthesepticsystemand
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formerchemicaloff-loadingareas.TheoverallobjectivesoftheRemedialInvestigation

weretocompletethecharacterizationofthesitecontaminationandidentifypotential

receptorsofoffsitemigration.Thisinformationwillbeusedtodeveloptheanalysisof

remedialalternativesinthefeasibilitystudy.Theareasinvestigatedduringtheremedial

investigationincluded:

-

•Groundwaterinthefillandunconsolidatedsandsdirectlyunderlyingthe

site.

•Stratifiedwastematerialinthelagoon.

•Surfacesinthedistillationbuilding.

•Soilsinthetankstorageareasandtankcontents.

•Surfacewaterandsedimentsinthedrainageswale.

•Chromiumslagfill.

1.1PURPOSE

ThepurposeofthisreportistosummarizetheresultsoftheInterimRemedialMeasures

(IRM)andRlcompletedtodate.TherecentRlinvestigationwascompletedintwo

phases.PhaseIwascompletedasdescribedandapprovedbyNJDEPEintheRIWork

Plan(WESTON,1990)fromDecember1991toJanuary1992.TheresultsofPhaseI

werebrieflysummarizedinaSupplementalWorkPlan(WESTON,1992)thatoutlined

additionalworkrequiredtocompletethesitecharacterization.ThisSupplementalWork

PlanwasapprovedbyDEPEinSeptember1992.PhaseIIoftheRIwascompletedfrom

SeptembertoOctober1992.ThesitecharacterizationpresentedinthisRIreportincludes
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theresultsofthetwoRIphasesalongwithinformationobtainedInprevious

investigationscompletedattheSCCCKearnyfacility.

1.2SITEBACKGROUND

1.2.1SiteDescription

TheSCCCsiteconsistsofapproximately25acresboundedbytheHackensackRiverto

theeast;BellevilleTurnpiketothewest;bypropertytothenorthformerlyownedby

DiamondShamrockCorporationandcurrentlyownedbyMaxusEnergy;andbythe

KoppersCompany,Inc.(Koppers)propertytothesouth(seeFigure1-1).Thesite

currentlyhastwoowners.SCCCownsBlock2g7,Lot50;andSNPownsBlock287,

Lots48.49,51.52,and52R.TheSCCCpropertywasownedbytheEdisonCompany

from1918toapproximately1947andbyCrownRubberProducts,Inc.from

approximately1947to1959.KeatonRubberCompanyownedthepropertyfrom1959

to1962whenitwassoldtoSCCc.SNPpurchasedtheirpropertyfromKoppersin1962.

TheWhiteTarCompanyownedLots48and49from1916untilKopperspurchased

WhiteTarin1942.Lots51,52,and52RhadbeenownedbyThomasA.Edison,Inc.

from1917/1918to1946,whentheyweresoldtoKoppers.

1.2.2SiteHistory

WhiteTarrefinedcrudenaphthaleneatthesiteuntil1942.Thereafter,Kopperstookover

operationsatthesitewhereitcontinuedsimilaractivitiesmanufacturingnaphthalene

productsandcreosotedisinfectants.Inthecourseofitsmanufacturingoperations,

Koppersprocessedapproximately11,000tonsofcrudecoaltarnaphthaleneand

naphthaleneoileachyear.Thecrudenaphthalene,whichwasasolid,wasimportedand

storedinburlapbags.Additionalrawmaterialsinthenaphthalenerefiningprocess

includedcausticsodaandsulfuricacid.Rawmaterialsusedintheproductionof

disinfectantsincludedresin,castoroil,petroleumtaracids,pinetaroil,linseedoil,tar
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acidoil,coaltaracids,steamdistilledpineoil,causticsoda,kerosene,neutraloil,caustic

potash,ligrowandsolventoil.Inadditiontotherefinednaphthaleneanddisinfectants,

Koppersalsostoredandpackagedparadichlorobenzenemothpreventativesand

deodorizersinsolidformatthesite.Thenaphthalenerefiningprocessincludeda

washingoperationbywhichcoaltaracids,coaltarbases,andcoa.ltaroilswereremoved

fromthecrudenaphthalene.

Wasteresiduesweredischargedfromtheprocessbuildingtotheadjacent"lagoons"which

consistofanexcavatedareaofapproximately33,000sq.ft.Inaddition,Koppers

dischargedboilerblowdowntothesepticsystem.

DiamondShamrockoperatedachromiumprocessingfacilitynorthofthesite.Operations

byDiamondShamrockatthisfacilitywerediscontinuedduringthe1970s.Thesitehas

beenpavedasaninterimmeasureandiscurrentlyusedforRemedialOperation

Administrationofficesintemporarystructures.

SNPsoperationsatthesitebetween1963and1981includedthemanufacturingofmoth

balls,crystals,andflakesfromrefinednaphthalene.SNPneverengagedintherefining

ofcrudenaphthaleneornaphthaleneoilatthesite.

SCCC'soperationsatthesiteincludedthemanufacturingofmothcrystalsandflakes

fromdichlorobenzene.SCCCseparateddichlorobenzeneisomersatthesitefrom1963

until1971.Rawmaterialsweretransportedtothesitebyrailandtanktruckfor

processing.SCCCalsoseparatedandstored1,2,4-trichlorobenzeneatthesitefrom1970

to1980.AnSCCCsubsidiary,theClorobenChemicalCorporation(Cloroben)operated

asmallbatchformulationandblendingoperationatthesiteforvariousdraincleaners

knownas"Cloroben."From1963until1987,someClorobenproductswereformulated

atthesitefromorthodichlorobenzene.Clorobenproductionatthesiteincludedtheuse

ofmethylbenzoate,terpenesolvents,hydrochloricacidandsulfuricacidwhichwas

restrictedtoBuilding4,withbottlingandpackagingdoneinBuilding3.Otherbuildings
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atthesiteareusedforofficeandwarehousepurposes.ThelaboratorywasinBuilding

2.Clorobenoperationsended1May1993.

1.2.2.1StorageandDisposalPractices

InaSelectedSubstanceReportdatedOctober1983,SCCCreportedthat

orthodichlorobenzenewasproducedattheplantfrom1963toNovember1981.Purchased

mixeddichlorobenzeneisomerswereseparatedbycontinuousfractionalcrystallizationand

theseparatedisomerswerestoredon-siteforlatersale.Annualproductionaveraged

2,500,000poundsoftechnicalgradeorthodichlorobenzene.Thereportstatesthatno

wasteproductsweregenerated.Between1981and1987,theorthodichlorobenzenewas

broughttothesiteintanktrucksandblendedwithanemulsifierindedicatedtanksto

produceCloroben.

AccordingtotheOctober1983SelectedSubstancesReport,1,2,4-trichlorobenzenewas

producedbyfractionaldistillationbetween1970and1980andstoredon-siteuntilitwas

sold.Anestimated1,500,000poundsoftechnicaltrichlorobenzenewereproducedeach

year.Solidwasteproducedinthisprocesswasallegedlydisposedofintheon-site

lagoonsuntilJuly1979atanaveragerateof12,000poundsperyear.SCCCalso

estimatedthat1,500poundsperyearof1,2,4-trichlorobenzenewerereleasedinair

emissionsand5,000poundsperyearwerereleasedinwastewaterdischarge.

Currently,themajorityofwastesfromthesiteistransportedforoff-sitedisposal.

Wastewaterfromasepticsystemdischargeson-siteandisregulatedbyanNJPDES

permitasdiscussedinthefollowingsection.

1.2.2.2Permits

UnderNJPDESDischargetoSurfaceWater(DSW)PermitNo.NJDOOOI856,SCCCis

permitteddischargeseptictankoverflowboilerblowdownandstormwaterrunoffintoa
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drainageditchlocatedinthesouthwestportionofthesite.Thispermit,whichbecame

effectiveon1February1986andexpiredon31January1991.grantedpermissionto

dischargetotheHackensackRiverinaccordancewitheffluentlimitationsandmonthly

monitoringrequirements.ApennitapplicationforstormwaterwasfiledinMay1993.

TheECRAGISwasfiledwithNJDEPEinMay1993.

1.3PREVIOUSREPORTSANDINVESTIGATIONS

1.3.1NJDEPESiteInspection(1982)

NJDEPEinspectionofthesiteon31August1982revealedthatlargeportionsofthesite

werecoveredwithchromiumcontaminatedfillmaterials.Yellowishpoolsofstormwater

runoffandyellowprecipitatewereobserved,whichsuggestedthepresenceofhexavalent

chromium.Stormwaterrunoffadjacenttothefacilityentrancehasattimesappeared

yellow.Spillagesofproductsidentifiedasnaphthaleneanddichlorobenzenewerealso

observedonthegroundsurfaceatthesiteinseveralareas.

NJDEPEinspectionofthesiteon23June1982disclosedthatthelagoonsystematthe

sitewasreportedbySCCCtohavebeenusedforwastedisposalbytheformerproperty

owner,Koppers.

NJDEPEalsoreviewedtheanalyticalresultsforgroundwatersamplescollectedby

DiamondShamrockfromamonitorwell(MW-9)locatedonDiamondShamrock's

propertyadjacenttoSCCC'snorthernboundary.Theanalysisindicatedthepresenceof

naphthalene,dichlorobenzenes,andtrichlorobenzenes.Thesecompoundsweresuspected

byNJDEPEtohaveoriginatedfromtheSCCCsite,sincethecompoundswereprocessed

atthesitebyoneormoreofitsownersoroperators,includingSNP,SCCC,Koppersand

WhiteTar.

STAN-CL2\SECTI.RPT18

drainageditchlocatedinthesouthwestportionofthesite.Thispermit,whichbecame

effectiveon1February1986andexpiredon31January1991.grantedpermissionto

dischargetotheHackensackRiverinaccordancewitheffluentlimitationsandmonthly

monitoringrequirements.ApennitapplicationforstormwaterwasfiledinMay1993.

TheECRAGISwasfiledwithNJDEPEinMay1993.

1.3PREVIOUSREPORTSANDINVESTIGATIONS

1.3.1NJDEPESiteInspection(1982)

NJDEPEinspectionofthesiteon31August1982revealedthatlargeportionsofthesite

werecoveredwithchromiumcontaminatedfillmaterials.Yellowishpoolsofstormwater

runoffandyellowprecipitatewereobserved,whichsuggestedthepresenceofhexavalent

chromium.Stormwaterrunoffadjacenttothefacilityentrancehasattimesappeared

yellow.Spillagesofproductsidentifiedasnaphthaleneanddichlorobenzenewerealso

observedonthegroundsurfaceatthesiteinseveralareas.

NJDEPEinspectionofthesiteon23June1982disclosedthatthelagoonsystematthe

sitewasreportedbySCCCtohavebeenusedforwastedisposalbytheformerproperty

owner,Koppers.

NJDEPEalsoreviewedtheanalyticalresultsforgroundwatersamplescollectedby

DiamondShamrockfromamonitorwell(MW-9)locatedonDiamondShamrock's

propertyadjacenttoSCCC'snorthernboundary.Theanalysisindicatedthepresenceof

naphthalene,dichlorobenzenes,andtrichlorobenzenes.Thesecompoundsweresuspected

byNJDEPEtohaveoriginatedfromtheSCCCsite,sincethecompoundswereprocessed

atthesitebyoneormoreofitsownersoroperators,includingSNP,SCCC,Koppersand

WhiteTar.

STAN-CL2\SECTI.RPT18



Basedupontheabovefindings,theDepartmentdirectedSCCCinaletterdated2X

February19X3toconductahydrogeologicalinvestigationtodeterminetheimpactofthe

siteonthegroundwater.

1.3.2HvdrogeologicInvestigation

AhydrogeologicinvestigationwasconductedbyWESTONonbehalfofSCCCinJuly

andAugust1983.Theinvestigationincludedmonitorwellinstallation,subsurfacesoil

andgroundwatersamplingandthedevelopmentoflithologiccrosssectionsand

groundwaterflowmaps.Theresultsoftheinvestigationwerepresentedinareporttitled,

HydrogeologicIllvestigation,StandardChlorineChemicalCompany,Kearny,NewJersey

(WESTON,January1984).

1.3.2.1SoilSampling

InJuly1983,SCCCinstalledten2-inchdiameterPVCgroundwatermonitorwellsatthe

siteatfivelocations,asshowninFigure1-2.Eachlocationincludedaclusterofone

shallowwell(8toIOftdeep)andonedeepwell(18to22ftdeep).Duringthe

installationofthemonitorwells,nineteensoilsampleswerecollectedinthefilland

naturalsubsurfacematerials.Thesampleswereanalyzedformetals,primarilyEPtoxicity

(Table1-1).Fivesampleswereanalyzedforvolatileorganiccompounds(VOCs).

Totalchromiumconcentrationswerehigh(exceeding6000mg/kg)inthefillinthelagoon

andinsomeareasofthemeadowmat.Hexavalentchromiumwasbelowthedetection

limitof1mg/Linsevensamplesexceptthreefromthefill.Noneofthelevelsexceeded

theEPtoxicitylimits(seeTable1-1).

Soilsamplescollectedatdepthsbetween15and17ftatlocations1,4,and5contained

VOCsatconcentrationsof178partspermillion(ppm),5ppm,4ppm,respectively,of

totalVOCs.Thecompoundsdetectedincludedthefollowingsubstances:ortho-
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dichlorobenzene,meta-dichlorobenzene,paradichlorobenzene,trichloroethylene,

tetrachloroethylene,l,2,3-trichlorobenzene,1,2,4-trichlorobenzene,andnaphthalene.The

chlorobenzeneandnaphthalenecompoundswererelatedtoknownpastsiteactivities.

NeitherSNPnorSCCCproducedorusedchlorinatedsolventstrichloroethyleneor

tetrachloroethyleneinanyoftheirprocesses.

1.3.2.2GroundwaterSampling

On4August1983,SCCCcollectedgroundwatersamplesfromthetenmonitorwellsat

thesite.Theresultsoftheanalysesofthesesamples,summarizedinTable1-2,revealed

thefollowingorganiccompoundsingroundwater:benzene,chlorobenzene,

dichlorobenzenes,tetrachloroethylene,trichloroethylene,toluene,andnaphthalene.

NeitherSNPnorSCCCeverusedorproducedtolueneinanyoftheirprocesses.

SamplingalsoindicatedthattherewasasignificantdifferenceinpHbetweentheperched

watertableinthefillandthegroundwaterofthelowersandlayer.ThepHofthe

groundwaterinthefillwasbasic(8.4-11.4),whilethepHofthegroundwaterinthelower

sandlayerwasacidic(2.0-6.3).(ResultsofthecurrentRlrevealedthatthesedifferences

inpHarenotconsistentacrossthesite.)ThehighestVOCconcentrationswerefoundin

thelowersandlayer.

1.3.2.3LithologyandGroundwaterFlow

Lithologyatthesiteiscomposedofachromiumslagfillmaterialoverlyingapeatysilt

layerreferredtoasthemeadowmat.Underthemeadowmatisafine-tomedium­

grainedlayerofsandwhichoverliesaregionallyextensiveclay.Figure1-3isacross

sectionoftheshallowlithologyatthesite.Groundwaterisfirstencounteredinthefill

materialabovethemeadowmatwheretheshallowwellswerescreened.Thedeeper

wellswerescreenedinthesandbelowthemeadowmat.
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GroundwaterelevationswerecalculatedfromboththeSCCCandDiamondShailliock

propertiestoproduceflowmapsoftheshallowanddeeperwaterzones.Figure1-4

showsthegroundwaterflowdirectioninthefillwhichismostlytothesouth-southeast

towardsthedrainageditchontheSCCCproperty.Thereisalsoacomponentofflowto

thenortheastinthatpartoftheproperty.Figure1-5showsthegroundwaterflowinthe

sandbelowthemeadowmatwhichismostlytothesouthandsouthwesttowardsthe

drainageditch.

1.3.3HvdrochloricAcidSpill(1985)

AnNJDEPEinspectionreportdated17October1985disclosedthat,on7OctoberIY85,

thebottomofanabove-groundstoragetankonthesiterupturedwhilethetankwasbeing

filled,resultinginthedischargeofapproximately4,000gallonsof31percent

hydrochloricacidontothegroundatthesite.Theacidflowedintoadrainageditch

whereitwascontainedwithinadikedarea,neutralizedwithsodiumhydroxide,and

removedbySCCCusingavacuumsystem.Samplingwasnotconductedduringthese

activities.

1.3.4DioxinInvestigations

InIY85,NJDEPEconductedthePhaseIIDioxinInvestigation,whichidentified23sites

inNewJerseysuspectedofbeingcontaminatedbyhalogenateddibenzo-p-dioxins,

specificallydioxinisomer2,3,7,8-tetrachlorodibenzo-p-dioxin(2,3,7,8-TCDD).This

programwassponsoredbytheNJDEPEandtheUnitedStatesEnvironmentalProtection

Agency(USEPA)toidentifypotentialdioxincontaminationintheStateofNewJersey.

ThesitewasincludedintheNJDEPEPhaseIIDioxinInvestigationbecauseSCCConce

producedandstoredtwopotentialprecursordioxin-relatedcompoundsatthesite,

orthodichlorobenzene(1963to1987)andI,2,4-trichlorobenzene(1noto1980).
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GroundwaterelevationswerecalculatedfromboththeSCCCandDiamondShailliock

propertiestoproduceflowmapsoftheshallowanddeeperwaterzones.Figure1-4

showsthegroundwaterflowdirectioninthefillwhichismostlytothesouth-southeast

towardsthedrainageditchontheSCCCproperty.Thereisalsoacomponentofflowto

thenortheastinthatpartoftheproperty.Figure1-5showsthegroundwaterflowinthe

sandbelowthemeadowmatwhichismostlytothesouthandsouthwesttowardsthe

drainageditch.

1.3.3HvdrochloricAcidSpill(1985)

AnNJDEPEinspectionreportdated17October1985disclosedthat,on7OctoberIY85,

thebottomofanabove-groundstoragetankonthesiterupturedwhilethetankwasbeing

filled,resultinginthedischargeofapproximately4,000gallonsof31percent

hydrochloricacidontothegroundatthesite.Theacidflowedintoadrainageditch

whereitwascontainedwithinadikedarea,neutralizedwithsodiumhydroxide,and

removedbySCCCusingavacuumsystem.Samplingwasnotconductedduringthese

activities.

1.3.4DioxinInvestigations

InIY85,NJDEPEconductedthePhaseIIDioxinInvestigation,whichidentified23sites

inNewJerseysuspectedofbeingcontaminatedbyhalogenateddibenzo-p-dioxins,

specificallydioxinisomer2,3,7,8-tetrachlorodibenzo-p-dioxin(2,3,7,8-TCDD).This

programwassponsoredbytheNJDEPEandtheUnitedStatesEnvironmentalProtection

Agency(USEPA)toidentifypotentialdioxincontaminationintheStateofNewJersey.

ThesitewasincludedintheNJDEPEPhaseIIDioxinInvestigationbecauseSCCConce

producedandstoredtwopotentialprecursordioxin-relatedcompoundsatthesite,

orthodichlorobenzene(1963to1987)andI,2,4-trichlorobenzene(1noto1980).
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AspartoftheNJDEPEPhaseIIDioxinInvestigation,tenareaswereidentifiedatthesite

ashavingpotentialfordioxincontamination.InMay19X5,aspartoftheNJDEPEPhase

IIDioxinInvestigation,17soilandsedimentsampleswerecollectedfrom15locations

intheseareas(Figure1-6).Theresultsoftheanalysesofthesesamplesarepresentedin

Table1-3.Samplenumber16,collectedfromthewestlagoon,contained59.5ppbof

dioxin,andsamplenumber12,collectednearthedichlorobenzenestoragetanks,

contained0.52ppbof2,3,7,8-TCDD.Dioxinwasnotdetectedinthe13othersurface

soilandsedimentsamples,includingthesevensamplescollectedwestoftherailroad

right-of-way.Basedontheseresults,itwasrecommendedthatfutureinvestigationsfocus

onthetwoformerprocesswastewaterlagoons,withsomeadditionalsamplingnearthe

dichlorobenzenetanks,

On3July1985,pursuanttotheExecutiveOrderNumber109andtheAdministrative

OrderEO.-I09-1,NJDEPEorderedSCCCtoconductfurtherdioxinsamplingto

determinetheextentof2,3,7,8-TCDDcontaminationatthesite.On23July1985,SCCC

submittedasamplingplanfordioxintoNJDEPEforreview.SCCCselectedlocations

forobtainingsedimentandsoilsamples.SCCCsubsequentlyrevisedthesamplingplan

pursuanttoNJDEPEcomments.On5August1985,SCCCsubmittedafinalsampling

planwhichwasapprovedbyNJDEPE.

InAugust1985,SCCCcollectedsoilandsedimentsamplesatthesitefordioxinanalysis

inaccordancewiththesamplingplan.Sampleswereobtainedfromsurfaceand

subsurfacesoils,lagoonsediments,HackensackRiversediments,andfromwithinseveral

buildingareasatthesite(seeFigure1-7).Laboratoryanalysisofthesamplesrevealed

possibledioxincontaminationatthesite,2,3,7,8-TCDDwasdetectedinfouroutofsix

lagoonsedimentsamplesatconcentrationsupto62.1Ilglkg(seeTable1-4).Onesurface

soilsamplecollectedadjacenttothedistillationbuildingcontained5.0Ilg/kgof2,3,7,8­

TCDD.The17soilsamplescollectedfromthelagoonperimeterandtheriverbankdid

notcontaindetectablelevelsof2,3,7,8-TCDD.Duringlagoonboringdrillingactivities,

variouswastematerialswerefoundinthebottomofthelagoons,includingupto3ftof

SfAt'·l'L2'SHTI.RI'T

.~-..-;

AspartoftheNJDEPEPhaseIIDioxinInvestigation,tenareaswereidentifiedatthesite

ashavingpotentialfordioxincontamination.InMay19X5,aspartoftheNJDEPEPhase

IIDioxinInvestigation,17soilandsedimentsampleswerecollectedfrom15locations

intheseareas(Figure1-6).Theresultsoftheanalysesofthesesamplesarepresentedin

Table1-3.Samplenumber16,collectedfromthewestlagoon,contained59.5ppbof

dioxin,andsamplenumber12,collectednearthedichlorobenzenestoragetanks,

contained0.52ppbof2,3,7,8-TCDD.Dioxinwasnotdetectedinthe13othersurface

soilandsedimentsamples,includingthesevensamplescollectedwestoftherailroad

right-of-way.Basedontheseresults,itwasrecommendedthatfutureinvestigationsfocus

onthetwoformerprocesswastewaterlagoons,withsomeadditionalsamplingnearthe

dichlorobenzenetanks,

On3July1985,pursuanttotheExecutiveOrderNumber109andtheAdministrative

OrderEO.-I09-1,NJDEPEorderedSCCCtoconductfurtherdioxinsamplingto

determinetheextentof2,3,7,8-TCDDcontaminationatthesite.On23July1985,SCCC

submittedasamplingplanfordioxintoNJDEPEforreview.SCCCselectedlocations

forobtainingsedimentandsoilsamples.SCCCsubsequentlyrevisedthesamplingplan

pursuanttoNJDEPEcomments.On5August1985,SCCCsubmittedafinalsampling

planwhichwasapprovedbyNJDEPE.

InAugust1985,SCCCcollectedsoilandsedimentsamplesatthesitefordioxinanalysis

inaccordancewiththesamplingplan.Sampleswereobtainedfromsurfaceand

subsurfacesoils,lagoonsediments,HackensackRiversediments,andfromwithinseveral

buildingareasatthesite(seeFigure1-7).Laboratoryanalysisofthesamplesrevealed

possibledioxincontaminationatthesite,2,3,7,8-TCDDwasdetectedinfouroutofsix

lagoonsedimentsamplesatconcentrationsupto62.1Ilglkg(seeTable1-4).Onesurface

soilsamplecollectedadjacenttothedistillationbuildingcontained5.0Ilg/kgof2,3,7,8­

TCDD.The17soilsamplescollectedfromthelagoonperimeterandtheriverbankdid

notcontaindetectablelevelsof2,3,7,8-TCDD.Duringlagoonboringdrillingactivities,

variouswastematerialswerefoundinthebottomofthelagoons,includingupto3ftof

SfAt'·l'L2'SHTI.RI'T

.~-..-;

As part of the NJDEPE Phase II Dioxin Investigation, ten areas were identified at the site

as having potential for dioxin contamination. In May 19X5, as part of the NJDEPE Phase

II Dioxin Investigation. 17 soil and sediment samples were collected from 15 locations

in these areas (Figure 1-6). The results of the analyses of these samples are presented in

Table 1-3. Sample number 16, collected from the west lagoon, contained 59.5 ppb of

dioxin, and sample number 12, collected near the dichlorobenzene storage tanks,

contained 0.52 ppb of 2,3,7,8-TCDD. Dioxin was not detected in the 13 other surface

soil and sediment samples, including the seven samples collected west of the railroad

right-of-way. Based on these results, it was recommended that future investigations focus

on the two fonner process wastewater lagoons, with some additional sampling near the

dichlorobenzene tanks.

On 3 July 19X5. pursuant to the Executive Order Number 109 and the Administrative

Order EO.- I09-1. NJDEPE ordered SCCC to conduct further dioxin sampling to

determine the extent of 2,3,7,8-TCDD contamination at the site. On 23 July 1985, SCCC

submitted a sampling plan for dioxin to NJDEPE for review. SCCC selected locations

for obtaining sediment and soil samples. SCCC subsequently revised the sampling plan

pursuant to NJDEPE comments. On 5 August 1985, SCCC submitted a final sampling

plan which was approved by NJDEPE.

In August 1985, SCCC collected soil and sediment samples at the site for dioxin analysis

in accordance with the sampling plan. Samples were obtained from surface and

subsurface soils, lagoon sediments, Hackensack River sediments, and from within several

building areas at the site (see Figure 1-7). Laboratory analysis of the samples revealed

possible dioxin contamination at the site, 2,3,7,8-TCDD was detected in four out of six

lagoon sediment samples at concentrations up to 62.1 Ilglkg (see Table 1-4). One surface

soil sample collected adjacent to the distillation building contained 5.0 fJg/kg of 2,3,7,8­

TCDD. The 17 soil samples collected from the lagoon perimeter and the riverbank did

not contain detectable levels of 2,3,7,8-TCDD. During lagoon boring drilling activities,

various waste materials were found in the bottom of the lagoons, including up to 3 ft of

s rAt' -l'L2\SHTI.RI'T



Table1-3

ResultsofPhasenDioxinInvestigation
SCCC,Kearny,NJ

SampleCollectionDate:
SampleAnalysisDate(s):

7May1985
15,16,and17May;16and17June1985Environmental
TestingandCertificationCorporation,Edison,NewJersey

2,3,7,8.TCDD(ppb
1

)

SampleNumberMeasuredDL
2SampleType--

IND
3

0.15Surfacesoil

2ND0.60Surfacesoil

3ND
6

0.037Surfacesoil

4ND0.62Surfacesoil

5ND0.42DuplicateofSample4

6ND0.54Surfacesoil

7ND0.67Sediment

8ND0.23Surfacesoil

9ND0.25Field/equipmentblank

10ND0.29Surfacesoil

IIND0.16Surfacesoil

120.52
4.--Surfacesoil

13ND0..70Surfacesoil

14ND0.62Surfacesoil

15ND0.29Surfacesoil

1659.5
4

--Sediment

17--
5

Sediment --
18ND0.11Equipmentblank

194.90--Proficiency

1

2

4

5

6

ppb=Partsperbillion.Le..J.lg/kgofsoilorsedimentonan"asis"basis.
DL=Methoddetectionlimitwhichistheconcentrationatwhichthereisa99percent

confidencelevelthatthecompoundispresent.ETConlyreportsdetectionlimits
fornon-detectresults.

ND=Notdetected.
Repeatanalysis.requiredforqualityassurancereview.
Repeatanalysisunsuccessful-failedsurrogaterecovery.
Resultsofre-analysisbyCaliforniaAnalyticalLaboratoriesofWestSacramento.
California,on16September1985.
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Table 1-3

Results of Phase n Dioxin Investigation
SCCC, Kearny, NJ

Sample Collection Date:
Sample Analysis Date(s):

7 May 1985
15, 16, and 17 May; 16 and 17 June 1985 Environmental
Testing and Certification Corporation, Edison, New Jersey

2,3,7,8·TCDD (ppb')

Sample Number Measured DL2 Sample Type --

I ND3 0.15 Surface soil

2 ND 0.60 Surface soil

3 ND6 0.037 Surface soil

4 ND 0.62 Surface soil

5 ND 0.42 Duplicate of Sample 4

6 ND 0.54 Surface soil

7 ND 0.67 Sediment

8 ND 0.23 Surface soil

9 ND 0.25 Field/equipment blank

10 ND 0.29 Surface soil

II ND 0.16 Surface soil

12 0.524 . -- Surface soil

13 ND 0..70 Surface soil

14 ND 0.62 Surface soil

15 ND 0.29 Surtace soil

16 59.54 -- Sediment

17 --5 Sediment--
18 ND 0.11 Equipment blank

19 4.90 -- Proficiency

1

2

4

5

6

ppb = Parts per billion. Le.. J.1g/kg of soil or sediment on an "as is" basis.
DL = Method detection limit which is the concentration at which there is a 99 percent

confidence level that the compound is present. ETC only reports detection limits
for non-detect results.

ND = Not detected.
Repeat analysis, required for quality assurance review.
Repeat analysis unsuccessful - failed surrogate recovery.
Results of re-analysis by California Analytical Laboratories of West Sacramento.
California, on 16 September 1985.
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Table1-4

Summaryof2,3,7,8-TCDDConcentrationsinSoil
SamplesCollectedinAugust1985

SCCC,Kearny,NJ

DetectionLimit
Depth2,3,7,8-TCDD

Sample(ft)(/lg!kg)

Riverbank
RB-2A0-0.5<0.07

RB-2C15-2.0<0.16
-

RR-3A0-0.5<0.10

RB-381.5-2.0<0.23

LagoonPerimeter
L8-IA0-0.5<0.05

LP-IRI.S-1.7<0.12

LP-20.5-Wf<0.67

LP-3A0-0.5<0.02

LP-3C3.5-4.0<0.17

LP-4A0-0.5<0.16

LP-486.0-6.S<0.15

LP-5A0-0.5<0.10

LP-SD3.6-4.1<0.01

LP-6A0-0.5<0.03

LP-68O.S-WT<0.05

LP-7A0-0.5<0.09

LP-781.7-2.1<0.38

Lagoon
3.l!9.6

b
LD-I---
EL-IO-O.S<0.10

EL-ID0-0.5<0.10

EL-30-0.562.1

WL-20-0.5<75.S'j55.6
h

WL-2D0-0.545.2

OtherAreas
lOA0-0.55.0

121.5-2.0<0.23

13I.S-2.0<0.13

NJ-OI--<0.16

DP-1--<0.07

Note:SamplesanalyzedbyCal.Analytical.A.8.C,DindicatedepthsattheRiverbank,LagoonPerimeterand
OtherArealocations.El-IDisaduplicatesample.

WTWatertable.
Chemicalinterferences.
Duplicateanalyses.
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Table 1-4

Summary of 2,3,7,8-TCDD Concentrations in Soil
Samples Collected in August 1985

SCCC, Kearny, NJ

Detection Limit
Depth 2,3,7,8-TCDD

Sample (ft) (~g/kg)

Riverbank
RB-2A 0-0.5 <0.07

RB-2C 1.5-2.0 <0.16
-

RR-3A 0-0.5 <0.10

RB-38 1.5-2.0 <0.23

Lagoon Perimeter
L8-1A 0-0.5 <0.05

LP-1B 1.5-1.7 <0.12

LP-2 0.5-Wf <0.67

LP-3A 0-0.5 <0.02

LP-3C 3.5-4.0 <0.17

LP-4A 0-0.5 <0.16

LP-48 6.0-6.5 <0.15

LP-5A 0-0.5 <0.10

LP-5D 3.6-4.1 <0.01

LP-6A 0-0.5 <0.03

LP-68 0.5-WT <0.05

LP-7A 0-0.5 <0.09

LP-7B 1.7-2.1 <0.38

Lagoon
3.1/9.6bLD-I -- -

EL-l 0-0.5 <0.10

EL-ID 0-0.5 <0.10

EL-3 0-0.5 62.1

WL-2 0-0.5 <75.5'/55.6h

WL-2D 0-0.5 45.2

Other Areas
lOA 0-0.5 5.0

12 1.5-2.0 <0.23

13 1.5-2.0 <0.13

NJ-OI -- <0.16

DP-I -- <0.07

Note: Samples analyzed by Cal. Analytical. A. B. C. D indicate depths at the Riverbank. Lagoon Perimeter and
Other Area locations. EI-ID is a duplicate sample.

WT Water table.
Chemical interferences.
Duplicate analyses.
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whitetobrowncoloredcrystalsunderlainbyupto4ftofablacktarsubstance.

Inaletterdated24April1986,NJDEPErequiredSCCCtosubmitaworkplanforfurther

dioxinsamplingtodeterminethehorizontalandverticalextentofdioxincontamination

atthesite.On17October1986,SCCCsubmittedaworkplanfordioxinsamplingto

NJDEPE.SCCCrevisedthisworkplanpursuanttoNJDEPEcommentsanditwas

approvedbyNJDEPEon21January1987.

From25Februaryto18March1987(Stage1),SCCCcollectedsamplesfromborings

locatedinagridfashionacrossthetwolagoonsatthesiteasindicatedinFigure1-7.

Sampleswerecollectedatfourdepthsatatotalof20locations.ThefirstandseL:Ond

sampleintervalsfromeachlocationwereanalyzedfor2,3,7,8-TCDD(dioxin).Thetwo

deepersamplesforeachlocationwerearchived.Thedeepersamplesweretobeanalyzed

onlyiftheshallowsamplesrevealedthepresenceofdioxin.Dioxinwasdetectedinless

thathalfthesamplesatconcentrationsrangingfrom.23ppbto69.6ppb(seeTable1-5).

NJDEPErequiredSCCCtoanalyzethearchivedsamplescollectedfrom25February

1987to18March1987(StagesIIandIII).Thesamplinganalysisshowedhigh

concentrationsofdioxinatvariouslocationsanddepthinthelagoons,particularlyat

locationJ(seeTable1-6).

SCCCsubmittedareporttotheDepartmentdatedMay1988whichsummarizedthe

resultsofthedioxininvestigation.Aspartofthereport'sfindings,theextensivedioxin

samplingandanalysisindicatedthatdioxincontaminationexiststhroughoutthevertical

extentofthewastematerialinthelagoonsandacrossmostofthehorizontalextentofthe

lagoons.Additionalfindingsincludedacharacterizationoflagoonwastelayersand

subbase.Twotypesofwasteswerefoundatthebaseofthelagoon:

•Oneto3ftofwhitetobrownbladedcrystalsmixedwithsilt.
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NJDEPErequiredSCCCtoanalyzethearchivedsamplescollectedfrom25February

1987to18March1987(StagesIIandIII).Thesamplinganalysisshowedhigh

concentrationsofdioxinatvariouslocationsanddepthinthelagoons,particularlyat

locationJ(seeTable1-6).

SCCCsubmittedareporttotheDepartmentdatedMay1988whichsummarizedthe

resultsofthedioxininvestigation.Aspartofthereport'sfindings,theextensivedioxin

samplingandanalysisindicatedthatdioxincontaminationexiststhroughoutthevertical
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~.

white to brown colored crystals underlain by up to 4 ft of a black tar substance.

In a letter dated 24 April 1986, NJDEPE required SCCC to submit a work plan for further

dioxin sampling to determine the horizontal and vertical extent of dioxin contamination

at the site. On 17 October 1986, SCCC submitted a work plan for dioxin sampling to

NJDEPE. SCCC revised this work plan pursuant to NJDEPE comments and it was

approved by NJDEPE on 21 January 1987.

From 25 February to 18 March 19~n (Stage I), SCCC collected samples from borings

located in a grid fashion across the two lagoons at the site as indicated in Figure 1-7.

Samples were collected at four depths at a total of 20 locations. The first and seL:Ond

sample intervals from each location were analyzed for 2,3,7,8-TCDD (dioxin). The two

deeper samples for each location were archived. The deeper samples were to be analyzed

only if the shallow samples revealed the presence of dioxin. Dioxin was detected in less

that half the samples at concentrations ranging from .23 ppb to 69.6 ppb (see Table 1-5).

NJDEPE required SCCC to analyze the archived samples collected from 25 February

1987 to 18 March 1987 (Stages n and III). The sampling analysis showed high

concentrations of dioxin at various locations and depth in the lagoons, particularly at

location J (see Table 1-6).

SCCC submitted a report to the Department dated May 1988 which summarized the

results of the dioxin investigation. As part of the report's findings, the extensive dioxin

sampling and analysis indicated that dioxin contamination exists throughout the vertical

extent of the waste material in the lagoons and across most of the horizontal extent of the

lagoons. Additional findings included a characterization of lagoon waste layers and

subbase. Two types of wastes were found at the base of the lagoon:

• One to 3 ft of white to brown bladed crystals mixed with silt.

STAN-CL2\SECTI.RPT 1-23



Table1-5

StageIAnalysisSummary
SCCC,Kearny,NJ

WESTONTCDDMeasuredTCDDDetectionLimit
SampleNumber(ppb)(ppb)

MethodBlankND0.13

MethodBlankND0.092

5-1-55NDOAI

R-I-5S15.~---
N-I-SSND0.62

N-I-SSDunNDOA9
L-IH-SS0.71---
E-I085---
I-IHND1.1

P-I-SSND0.60

0-1-55NDo.:n
O-FP-S5NDOS~

O-FP-SS-NS9.2.~--
B-1R.2.--
l-IH11.2---
5TDC'L-IAND0.2S

STDCL-IB92,--
C-2H-SS0.23---
C'-?H-SSDllnND0.45

M-I-SSND0.36

K-IH-SSfigfi.--
0-1-55ND0.56

O-I-SS-NSR.2--
O-lD-SSND0.26

MethodBlankND0.12

MethodBllInkND0.20

5S-1NDII

55-2ND14

F-I**
G-I2.R---
H-IND0.73

D-IND0.90

T-I-SSND0.23

A-I2.6.--
MethodBlankND0.014

T-2-SSNO0.21

5-2-55ND0.076
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Table 1-5

Stage I Analysis Summary
SCCC, Kearny, NJ

WESTON TCDD Measured TCDD Detection Limit
Sample Number (ppb) (ppb)

Method Blank NO 0.13

Method Blank ND 0.092

S-I-SS NO 0.41

R-I-S5 15.' - --
N-I-SS ND 0.62

N-I-S5 Dun NO 049

L-lH-55 071 - --

E-I 085 - --
I-IH NO 1.1

P-I-55 NO 0.60

O-I-SS ND 0.33

O-FP-SS ND OS~

O-FP-SS-NS 9.2 '~ --
B-1 82 .. --
1-IH 1l.2 -- -
STDCL-IA ND 0.2)

STDCL-IB 92 , -- ,

C-2H-SS 0.23 - --
C'-2H-SS Dun NO OAC;

M-I-SS NO 0.'16

K-IH-SS li9.6 .. --
O-I-SS ND 0.56

O-I-SS-NS R2 --
O-lD-SS NO 0.26

Method Blank NO 0.12

Method Blank NO 0.20

S5-1 ND I I

SS-2 NO 14

F-I * *
G-I 2.8

.. --
H-I NO 0.73

0-1 NO 0.90

T-I-S5 NO 0.23

A-I 2.6 . --

Method Blank NO 0.m4

T-2-SS NO 0.21

S-2-5S NO 0.076

STAN-CLZ\THLl,5,TBL
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Table1-5(continued)

WESTONTCDDMeasuredTCDDDetectionLimit
SampleNumber(ppbl(ppbl

R-2-5562.1-~--
E-2-5531.9

.~.

--
N-2-5SND0.18

0-2-55ND0.028

P-2-55ND0.11

C-I19.5
-,

--
ColDun16.3--
1-2-553.2

-,

--
1-3-5538.4

>-

--
1-4-5S6.2

.~..
--

0-2-55ND0.053

G-2-55ND0.12

B-2-5SND0.11

M-2-55ND0.084

K-2-552.7·
>.

--
H-2-SSND0.13

A-2-SSND1.5

0-2D-SSND0.089

STDCL-2B3.5-
,,

--
MethodBlankND0.087

I-IHNS1.3
,

--
MethodBlankND0.19

MethodBlank9.4--
WS-I9.6--
WS-2ND0.61

MethodBlankND0.17

MethodBlankNS9.6.--
RS-I0.14--
F-4-SS4.3--
J-2-SS**
J-3-55**
J-4-SS**

NO=NotDetected.k,c,-Ii.·'j

*=Resultsofthissampleanalysisnotreponedduetocrystallizationofliquidphasefollowing
extraction.

Note:Thesamplescollectedwerelagoonsedimentsexceptforthefollowing:5TDCLindicatesEPA
perfonnancetest:S5-1.55-2weresurfacesoils:WS-Iwasawipesample.foundation:W5-2was
awipesample.blank.

Source:WESTON.1987
1-25
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Table1-5(continued)

WESTONTCDDMeasuredTCDDDetectionLimit
SampleNumber(ppbl(ppbl

R-2-5562.1-~--
E-2-5531.9

.~.

--
N-2-5SND0.18

0-2-55ND0.028

P-2-55ND0.11

C-I19.5
-,

--
ColDun16.3--
1-2-553.2

-,

--
1-3-5538.4

>-

--
1-4-5S6.2

.~..
--

0-2-55ND0.053

G-2-55ND0.12

B-2-5SND0.11

M-2-55ND0.084

K-2-552.7·
>.

--
H-2-SSND0.13

A-2-SSND1.5

0-2D-SSND0.089

STDCL-2B3.5-
,,

--
MethodBlankND0.087

I-IHNS1.3
,

--
MethodBlankND0.19

MethodBlank9.4--
WS-I9.6--
WS-2ND0.61

MethodBlankND0.17

MethodBlankNS9.6.--
RS-I0.14--
F-4-SS4.3--
J-2-SS**
J-3-55**
J-4-SS**

NO=NotDetected.k'c,-Ii.·'j

*=Resultsofthissampleanalysisnotreponedduetocrystallizationofliquidphasefollowing
extraction.

Note:Thesamplescollectedwerelagoonsedimentsexceptforthefollowing:5TDCLindicatesEPA
perfonnancetest:S5-1.55-2weresurfacesoils:WS-Iwasawipesample.foundation:W5-2was
awipesample.blank.

Source:WESTON.1987
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Table 1-5 (continued)

WESTON TCDD Measured TCDD Detection Limit
Sample Number (ppb) (ppb)

R-2-SS 62.1 ' --
E-2-SS 31.9

.-. --
N-2-SS ND 0.18

0-2-SS ND 0.028

P-2-5S ND O.lI

C-I 19.5
, --

C-I Dun 16.3 --
1-2-SS 3.2

-, --
1-3-SS 38.4 " --
1-4-SS 6.2 ~'. --
D-2-SS ND 0.053

G-2-5S ND 0.12

B-2-5S ND 0.11

M-2-SS ND 0.084

K-2-SS 2.7· --

H-2-SS ND 0.13

A-2-SS ND 1.5

0-2D-S5 ND 0.089

5TDCL-2B 3.5-
, , --

Method Blank ND 0.087

l-lH N5 1.3 - --
Method Blank ND 0.19

Method Blank 9.4 --
W5-l 9.6 --
WS-2 ND 0.61

Method Blank ND 0.17

Method Blank NS 9.6 . --
RS-l 0.14 --
F-4-5S 4.3 --
J-2-SS * *
J-3-55 * *
J-4-5S * *

ND = Not Detected. L=r- , i.. ."1

* = Results of this sample analysis not reponed due to crystallization of liquid phase following
extraction.

Note: The samples collected were lagoon sediments except for the folJowing: 5TDCL indicates EPA
performance test: 55-1. 55-2 were surface soils: WS-l was a wipe sample. foundation: W5-2 was
a wipe sample. blank.

Source: WE5TON. 1987
1-25
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Table1-6

StageIIandIIIAnalysisSummary
SCCC,Kearny,NJ

WESTON2,3,7,8-TCDD2,3,7,8-TCDO
SampleNumberMeasuredDetectionLimit

(ppbl(ppb)

MethodBlankNO0.016

MethodBlankNO1.6

MBNS0.85
-

--

MBNS0.83--
R-3-SS~190--
R-4-SS--46--
R-4-SSOur43--

E-3-SS-2.9--
E-3-SSNJ10.3--

E-4-SS-1.2--

F-I-2.3--
0-2-SS-NO0.35

K-4-SS
~

3.7--

J-3-SS-268--
J-3-SS-237--

J-3-SSNJ273--
J-4-SS~-148--
K-3-SS-",6.1--
J-2-SS~.'i**
STOCL-4B-6.8--
STOCL-3A

.-
9.9--

ND=NotDetected.
*=Resultsofthissampleanalysisnotreportedduetocrystallizationofliquidphase

foIlowingextraction.

Note:Thesamplescollectedwerelagoonsediments;STOCLindicatesEPAperfonnancetests;
MBNSwasamethodblank;NJisasamplessplitwithNJDEP.

Source:WESTON,1988

STAN-(-L2\TBLI-6TBL
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Table1-6

StageIIandIIIAnalysisSummary
SCCC,Kearny,NJ

WESTON2,3,7,8-TCDD2,3,7,8-TCDO
SampleNumberMeasuredDetectionLimit

(ppbl(ppb)
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MethodBlankNO1.6

MBNS0.85
-

--
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R-4-SS--46--
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E-3-SS-2.9--
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E-4-SS-1.2--

F-I-2.3--
0-2-SS-NO0.35

K-4-SS
~

3.7--

J-3-SS-268--
J-3-SS-237--

J-3-SSNJ273--
J-4-SS~-148--
K-3-SS-",6.1--
J-2-SS~.'i**
STOCL-4B-6.8--
STOCL-3A

.-
9.9--

ND=NotDetected.
*=Resultsofthissampleanalysisnotreportedduetocrystallizationofliquidphase

foIlowingextraction.

Note:Thesamplescollectedwerelagoonsediments;STOCLindicatesEPAperfonnancetests;
MBNSwasamethodblank;NJisasamplessplitwithNJDEP.

Source:WESTON,1988
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Table 1·6

Stage II and III Analysis Summary
SCCC, Kearny, NJ

WESTON 2,3,7,8·TCDD 2,3,7,8·TCDD
Sample Number Measured Detection Limit

(ppbl (ppb)

Method Blank NO 0.016

Method Blank NO 1.6

MBNS D.gS
-

--

MBNS 0.83 --
R-3-SS ~ 190 --
R-4-SS _. 46 --
R-4-SS Our 43 --

E-3-SS - 2.9 --
E-3-SS NJ 10.3 --

E-4-SS - 1.2 --

F-I - 2.3 --

0-2-SS - NO 0.35

K-4-S5 ~ 3.7 --

J-3-S5 - 268 --
J-3-SS - 237. --

J-3-S5 NJ 273 --

J-4-S5 ~. 148 --
K-3-SS -.,- 6.1 --

J-2-SS~.'i * *
STOCL-4B - 6.8 --
STDCL-3A- 9.9 --

NO = Not Detected.
* = Results of this sample analysis not reported due to crystallization of liquid phase

following extraction.

Note: The samples collected were lagoon sediments; STDCL indicates EPA perfonnance tests;
MBNS was a method blank; NJ is a samples split with NJDEP.

Source: WESTON. 1988
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•Twoto4ftofpredominantlyblacktar,softtohard,containingvariable

proportionsofbrickandwooddebris.

Theselagoonwastesaredirectlyunderlainbynativematerialreferredtoasmeadowmat,

withabundantroots(seeFigureI-X).Thelagoonswereconstructedbyexcavation

throughafillmaterialconsistingofagranularchromiumslag.

Recommendationsofthestudyincludedtheinstallationandsamplingofadditional

monitorwellpairsaroundthelagoonstoevaluatethemigrationofdioxinintounderlying

hydrogeologicunits.Thewellswererecommendedtomonitorthemostshallowwater­

bearingunit(abovethemeadowmat)andthenextdeepestwater-bearingunit

(immediatelybelowthemeadowmat).

1.4REPORTORGANIZATION

ThisreporthasbeenorganizedtopresenttheresultsoftheRIinvestigation,including:

•Section2-Discussestheenvironmentalsettingofthesite,includingland

use,demographics,topography,surfacedrainage;regionalandsite-specific

geologyandhydrogeology.

•Section3-ProvidesinformationoftheInterimMeasurescompletedas

requiredbytheACO.

•Section4-Summaryoftheactivitiesandmethodologiesusedtocomplete

theR1investigation.

•Section5-ResultsoftheRemedialInvestigation.
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• Two to 4 ft of predominantly black tar, soft to hard, containing variable

proportions of brick and wood debris.

These lagoon wastes are directly underlain by native material referred to as meadow mat,

with abundant roots (see Figure I-X). The lagoons were constructed by excavation

through a fill material consisting of a granular chromium slag.

Recommendations of the study included the installation and sampling of additional

monitor well pairs around the lagoons to evaluate the migration of dioxin into underlying

hydrogeologic units. The wells were recommended to monitor the most shallow water­

bearing unit (above the meadow mat) and the next deepest water-bearing unit

(immediately below the meadow mat).

1.4 REPORT ORGANIZATION

This repon has been organized to present the results of the RI investigation, including:

•

•

•

•

Section 2 - Discusses the environmental setting of the site, including land

use, demographics, topography, surface drainage; regional and site-specific

geology and hydrogeology.

Section 3 - Provides information of the Interim Measures completed as

required by the ACo.

Section 4 - Summary of the activities and methodologies used to complete

the RI investigation.

Section 5 - Results of the Remedial Investigation.
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•Section6-SummaryandConclusions.

•Section7-Bibliography.
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SECTION2

ENVIRONMENTALSETTING

2.1LANDUSEANDDEMOGRAPHICS

TheSCCCsiteislocatedinKearny,NewJersey,alongthetidalportionofthe
HackensackRiver.Landintheareaofthesiteismostlydevotedto-industrial,
commercial,andtransportationuses.Thesiteissurroundedbyindustrialproperties,
railroadsandhighways.Sitesimmediatelytothenorthandsouthareabandoned
industrialpropertiesalsounderremedialinvestigationinresponsetoNJDEPE
enforcement.Therearenoresidentialdevelopmentsinthevicinityofthesite.Bothsides
oftheHackensackriveraremeadowlandsthathavebeenextensivelyfilledinfor
industrialdevelopment.

Kearny,aswellastherestofHudsonCounty,ispanofthemetropolitanareaofNew
YorkCity.AspartoftheNewYorkCityarea,populationgrewquicklyfromthelate
19thcenturythroughthefirsthalfofthe20thcentury.Alongwiththeurbanizationcame
industrialandtransportationdevelopment.Theindustrialdevelopmentoccurredalongthe
navigablewaterwaysandrailroadsandlaterneartheexistsofmajorhighways.
Populationgrowthslowedafter1950withmanypeoplemovingtosuburbandevelopments
furtheraway.

2.2TOPOGRAPHYANDSURFACEDRAINAGE

Thesiteislocatedinflatformermeadowlandthathasbeenfilledin.Thesiteis
boundedontheeastbytheHackensackRiver(atidalriver),andonthesoutheastbyan
unnameddrainageditch.Apartiallyfilledmarsharealiessouthofthedrainageswale
(theKoppersproperty).Thedrainageditchreceivesrunofffromthemarsh,theKoppers
property,drainageditchesalongBellevilleTurnpikeandotheradjacentareas.Surface
waterintheditchandadjacentmarshisdiscoloredwithoilymaterialandapaleyellow
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SECTION 2

ENVIRONMENTAL SETTING

2.1 LAND USE AND DEMOGRAPHICS

The SCCC site is located in Kearny, New Jersey, along the tidal portion of the

Hackensack River. Land in the area of the site is mostly devoted to -industrial,

commercial, and transportation uses. The site is surrounded by industrial properties,

railroads and highways. Sites immediately to the north and south are abandoned

industrial properties also under remedial investigation in response to NJDEPE

enforcement. There are no residential developments in the vicinity of the site. Both sides

of the Hackensack river are meadow lands that have been extensively filled in for

industrial development.

Kearny, as well as the rest of Hudson County, is pan of the metropolitan area of New

York City. As part of the New Yark City area, population grew quickly from the late

19th century through the first half of the 20th century. Along with the urbanization came

industrial and transportation development. The industrial development occurred along the

navigable waterways and railroads and later near the exists of major highways.

Population growth slowed after 1950 with many people moving to suburban developments

further away.

2.2 TOPOGRAPHY AND SURFACE DRAINAGE

The site is located in flat former meadow land that has been filled in. The site is

bounded on the east by the Hackensack River (a tidal river), and on the southeast by an

unnamed drainage ditch. A partially filled marsh area lies south of the drainage swale

(the Koppers property). The drainage ditch receives runoff from the marsh, the Koppers

property, drainage ditches along Belleville Turnpike and other adjacent areas. Surface

water in the ditch and adjacent marsh is discolored with oily material and a pale yellow

STAI'··CLZlSECT·2.RrT 21



skim,possiblyassociatedwiththechromiumwaste.Thecreekandmarshareseparated

fromtheHackensackRiverbyabermandtheoutflowculverthasatidalgatewhich

preventsbackflowduringhightides.Flowappearssluggishandwaterpondsina

deepenedareaaroundtheculvert,allowingsuspendedsedimenttosettleoutsothereis

normallylittlesedimentloadtotheriverfromtheditch.

ThedrainageditchalsoreceivesflowfromdrainagewaysnearBuildings2,3,and4in

thesouthwesternportionofthesite.ThisflowincludesNPDESpermittedwastewater

effluentfromcurrentlyactiveSCCCbuildings.Asmalldrainagewayalongtheeastern

sideoftheabandonedrailroadspurinthecenterofthesitealsodrainssouthwardintothe

ditch.Apipeundertheroadalongthenorthernboundaryofthesitealsodischargesto

theHackensackRiverthroughatidalgatenearthenortheastcomeroftheSCCC

property.ThepipecarriesrunofffromBellevilleTurnpikeandfromadrainage

depressioninthenortheastcomeroftheSCCCproperty.Figure2-1isasitemapofthe

SCCCproperty.

2.3GEOLOGY

TheSCCCsiteislocatedinthelowerregionoftheHackensackRiverBasin.The

generalgeologyandhydrologyofthisriverbasinhavebeendescribedbyCarswell(1976)

inaU.S.GeologicalSurveyWaterResourcesInvestigation(No.76-74).Carswell

indicatesthatthebedrockinthegeneralareaconsistsoftheNewarkgroupofTriassic

age.TheBrunswickformationformstheupperunitofthisgroupandisthebedrockat

thissiteandthroughouttheareaofconsideration.Itiscomposedofmudstone,siltstone,

sandstone,andconglomerateandisreddish-brownincolor.Depthtobedrockinthe

vicinityofthesiterangesbetween50and100ft.

OverlyingtheBrunswickformationaredepositsofglacialtillandstratifieddrift.The

glacialtillisdescribedasanunsortedmixtureofsand,gravelsiltandclay,andisofan

averagethicknessofapproximately25f1.Thestratifieddriftlyingabovethetillconsists
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skim, possibly associated with the chromium waste. The creek and marsh are separated

from the Hackensack River by a berm and the outflow culvert has a tidal gate which

prevents backflow during high tides. Flow appears sluggish and water ponds in a

deepened area around the culvert, allowing suspended sediment to settle out so there is

normally little sediment load to the river from the ditch.

The drainage ditch also receives flow from drainage ways near Buildings 2, 3, and 4 in

the southwestern portion of the site. This flow includes NPDES permitted wastewater

effluent from currently active SCCC buildings. A small drainageway along the eastern

side of the abandoned railroad spur in the center of the site also drains southward into the

ditch. A pipe under the road along the northern boundary of the site also discharges to

the Hackensack River through a tidal gate near the northeast comer of the SCCC

property. The pipe carries runoff from Belleville Turnpike and from a drainage

depression in the northeast corner of the SCCC property. Figure 2-1 is a site map of the

SCCC property.

2.3 GEOLOGY

The SCCC site is located in the lower region of the Hackensack River Basin. The

general geology and hydrology of this river basin have been described by Carswell (1976)

in a U.S. Geological Survey Water Resources Investigation ( No. 76-74). Carswell

indicates that the bedrock in the general area consists of the Newark group of Triassic

age. The Brunswick formation forms the upper unit of this group and is the bedrock at

this site and throughout the area of consideration. It is composed of mudstone, siltstone,

sandstone, and conglomerate and is reddish-brown in color. Depth to bedrock in the

vicinity of the site ranges between 50 and 100 ft.

Overlying the Brunswick formation are deposits of glacial till and stratified drift. The

glacial till is described as an unsorted mixture of sand, gravel silt and clay, and is of an

average thickness of approximately 25 ft. The stratified drift lying above the till consists

STAN·CL2\<;ECT·2.RPT 2-2
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ofvarvedsiltandclaydepositedinafreshwaterlakeenvironment(LakeHackensack).

Alluvium(sand),depositedbypresent-daystreams,overliesthesiltandclayformation.

Thisalluviumisrestrictedtothefloodplainofthestream.Thenaturalsurfacematerial

abovethealluviumisanorganicmaterialcommonlycalledpeatormeadowmat,

consistingofmarshvegetationinvariousstagesofdecay.Atthebaseofthesematerials,

thereisoftenacompletelydecomposed,amorphouspeatcontaininglargequantitiesof

silt.

BoringsdrilledatthesiteindicatedSCCCpropertyisunderlainbyRto10ftoffill

consistingofyellow-browntoblackchromeslagandreddish-browntotansiltysand.

Thefillisunderlainbytheoriginalorganicgroundsurfacematerialcalledthe"meadow

mat,"whichisalayerofdarkorganicsilt,humusandpeat2to5ftthick.Themeadow

matwasencounteredinalltheboringsandisreportedtoextendthroughoutthearea

surroundingthesite.Themeadowmatformsafaintlyundulatingsurfacebeneaththefill

andisgenerallythickestundertheeasternportionofthesiteneartheriver.

Belowthemeadowmatlies4to7ftofveryfinetocoarse,lightbrowntolightgraysand

underlainbyaverydensegraysand.Beneaththesandisaverystiffgrayclay,

occasionallyvarvedwithredclay.Thesiteboringsonlypenetratedthetopoftheclay,

however,acompilationofareadrillinglogsbytheNewJerseyGeologicSurvey(1959)

indicatesthattheclayisextensiveandthick.Beneaththeclayliesathinlayerofglacial

till(Carswell,1976U.S.G.S.WaterResourcesInvestigationNo.76-74)whichintum

overliesbedrockconsistingofredshalesandsandstonesoftheTriassic-ageBrunswick

formation.

InformationobtainedfrominvestigationscompletedattheKopperssitesouthofthe

SCCCKearnyplant(Keystone,1990)andfromareportonthebedrockinthevicinity

(NJDEPGeologicalSurvey,1959)indicatesthatthedepthtobedrockintheareavaries

from60to100ftbelowgrade.WellrecordsobtainedfromNJDEPEfilesindicatethat

aproductionwellwasdrilledontheSCCCsite(thenownedbyWhiteTarCompany)in
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1917withbedrockat73ft.Anotherwellrecordofamonitorwellinstalledatthe

KopperssitejustsouthofSCCCindicatesthattheclayis58ftthick,occurring19to77

ftbelowgroundsurface,andunderlainbyIIftofglacialtillconsistingoffinetocoarse

sand,gravel,andweatheredbedrock.TheBrunswickshalewasfoundat89ftbelow

groundsurface.Basedonthewellrecordsandgeologicliterature.thelithologydescribed

aboveisconsistentthroughoutthearea.

2.4HYDROGEOLOGY

Shallowgroundwateroccursunderthewatertableconditionsthroughoutthesiteand

generalarea.Forthepurposesofthisinvestigationtwoshallowwater-bearingzoneshave

beenidentifiedunderthesite.Theupperzoneisencounteredinthefillmaterialabove

themeadowmatwherethewatertableoccurswithinafewfeetofthesurface.Thelower

zoneoccursinthenaturalsandlayerthatisabovetheclay.Themeadowmatseparates

thefillfromthelowersandlayer.Groundwaterrechargeoccursfrompercolationof

precipitationthroughthepermeablefill.Headdifferencesbetweenwellsaboveandbelow

themeadowmatindicatethatthematisalimitedhydraulicbarrierbetweenthefilland

theunderlyingsands.Theshallowgroundwaterencountersamajorhydraulicbarrierin

theclayunderlyingthesandlayer.Groundwaterflowslaterallyinthesandsand

dischargestosurfacewaterdrainagesouthofthesite,andtotheHackensackRiver.

Notidalinfluencewasobservedinthemonitorwellsscreenedinthefillmaterial.The

monitorwellsscreenedinthelowersandlayershowedwaterlevelfluctuationsranging

from0to1.75ftduetotidalfluctuationsintheHackensackRiver.Earlierstudiesat

DiamondShamrockindicatedthatthetidalfluctuationintherivercausesthegroundwater

flowdirectioninthelowersandlayertoshiftslightlybetweensoutheasterlyandsoutherly

undertheeasternportionofthesite,whilethetidaleffectonthewatertableinthefill

isnegligible.WaterflowdirectionwasnotchangedsignificantlyontheSCCCproperty

duringreadingsobtainedduringtheRl,althoughthelackoftidalinfluenceontheshallow

watertableabovethemeadowmatwasobserved.
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Theshallowgroundwaterabovetheclayisnotasignificantsourceofgroundwater.The

unitisthinandcontainsbrackishwater.Awellrecordsearchindicatednodomesticor

potablegroundwateruseinthearea.Theindustrialgroundwatersuppliesintheareaare

obtainedfromthebedrock(Brunswickformation),whichisseparatedfromtheshallow

groundwater-bearingunitsbyalayerofclaythatactsasanaquitard.Thisclaylayeris

continuousunderneaththesite.GroundwaterwastestedattheKopperssite,justsouth

ofSCCC,intheglacialtillbelowtheclayandjustabovebedrock.Thiswater-bearing

zoneappearstobeundersemi-confinedconditions.

2.5WELLRECORDSEARCH

Awellrecordsearchwascompletedforaone-mileradiusaroundtheSCCCKearnysite.

Tworecords(mentionedinSubsection2.3)werefoundwithin1/2mile,includinganold

productionwelldrilledonthesitein1917.Accordingtothefile,thiswellwasintended

toprovidewaterforboilersbutcouldnotbeusedbecauseofthehighlevelofdissolved

solidsofthewater.Itisnotknownwherethelocationofthewellwasonthesitenor

arethereanyrecordsthatthewellwasabandoned.Theotherwellfoundwithinahalf

mileradiuswasadeepmonitorwellfromtheKopperssitesouthofSCCC.Recordsof

otherproductionwellsinstalledapproximatelyI1/2mileswest-southwestofthesite

indicatethatthewaterisalsobrackish.Basedonthesewellrecords,itappearsthatthe

groundwaterfromtheBrunswickshaleinthisareaisnotsuitableasapresentorfuture

sourceofpotablewater.Therearenorecordsofanyuseinthevicinityoftheshallow

groundwater.ThewellrecordsareinAppendixA.
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SECTION3

INTERIMREMEDIALMEASURES

3.1INTERIMMEASURESINITIATEDBYSCCC

IncompliancewiththeAdministrativeOrder,SectionIIAandAppendixA.SCCC

performedaseriesofInterimRemedialMeasures(IRM)atthesiteintendedtosecurethe

siteagainstauthorizedentry,topreventstormwateroverflowfromthelagoon,andto

preventfuturepossiblereleasesofproductfromon-sitestoragetanks.AdraftIRMWork

PlanwassubmittedtoNJDEPEon17November1990.NJDEPEreviewedand

commentedontheplanandtheFinalIRMWorkPlanwassubmittedtoNJDEPEon16

FebruarylY90.Theworkoutlinedintheplanconsistedofthefollowingmainelements

discussedinSubsections3.1.1through3.1.3.AnadditionalIRMisdiscussedin

Subsection3.1.4.

3.1.1SecuritvofTheOldProductionArea

SecurityfortheactivewesternportionoftheSCCCpropertyconsistsofa24-hourguard

stationlocatedatthemainentrancewhichisofftheaccessroadalongthenorthern

propertyboundary.Accesstotheinactiveeasternportionofthesiteisalsoalongthis

road.Itisnecessarytopasstheguardhousebutnotthroughthegate.Inorderto

ensuresecurityoftheinactivearea,achainlinkfencewasinstalledaroundtheeastern

portionofthesitewhichincludestheformerstorageandproductionbuildings,above

groundstoragetanksformerlyusedtostoreproductandthelagoons.Thefenceencloses

anareaboundedontheeastbytheHackensackRiver,onthewestbytheErie

Lackawannarailroadright-of-way,onthenorthbytheboundaryroad,andonthesouth

byaneast-westlineapproximately50ftsouthofthelagoon(Figure3-1).Thefenceis

8fthighwithtwolockedaccessgates.Warningsignswerealsopostedonthefenceat

regularintervalsaroundtheperimeter.
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3.1.2BermStabilizationForTheLagoon

Theeasternendofthelagoonislocatedapproximately50ftfromtheHackensack

shoreline(Figure3-1),separatedfromtheshorebyabennwhichrunsparalleltothe

shorelineacrosstheproperty.Thebennisgenerallyuncontrolledhardfill.Although

thereweresomeerosionproblemsontheshoreline,historicallytheshoreerosionhasnot

threatenedthelagoonnorhasstormwatercausedthelagoontooverflow.Nevertheless,

inordertofurtherensurethatanaccidentalreleasefromthelagoonwouldnotoccur,the

lowearthenbermaroundthelagoonwasdressedtoremoveextraneousscrapwoodand

metaldebrisandthebennbuiltuptoprovideaminimumof2ftoffreeboardinallareas.

Inaddition,approximately50ftalongtheshorelinebermalongtheportionofthe

Hackensackadjacenttothelagoonwerestabilizedusinggeotextilecoveredwithstonerip

rap(d50=6inches).

3.1.3AbovegroundStorageTanks

FivelO,OOO-gallonsteeltanks,numberedC-9,C-lO,C-II,C-12,andC-13,remainon

concretecradlesadjacenttothewestsideofthedistillationtower(Figure3-1).Thetanks

werepaniallyfilledwithproduct,mostlyinsolidifiedfonn.Thetankswerevisually

inspectedandfoundtobeingoodstructuralconditionandfreeofleaks.TanksC-9and

C-13containedmostlyrustscaleresidues.TanksC-lOandC-12containedsolidified

trichlorobenzeneresidues.TankC-IIcontainedsomeliquidsludge.Twotankshad

uncoveredaccessmanholesthatallowedrainwatertoenterthetanks.

TheIRMWorkPlanoriginallycalledforsealingtheopenmanholesandconducting

regularvisualinspectionsofthetanks.However,SCCCmadethedecisiontoremovethe

tankcontentsandplacethemintonew55-gallonsteeldrums.Thetankswere

subsequentlythoroughlycleanedout,includingchemicalsolidsandresidualscale.Very

littleliquidwaspresent.Oneendofeachtankwascutopentoexpeditecleaningandto

permanentlyremovethetanksfromservice.Thematerialswerestagedinasecuredbrick
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buildingwhichisnearthetanksandwithinthesecuredarea(Figure3-1).The106drums

weregroupedandlabelledaccordingtotheirtankoriginandstagedonpallets.

CompositesamplesweretakenfromseveraldrumsineachgroupbyWESTONwith

NJDEPEpresenton6December1990forfullTCLanalysis.Thecontentswereprimarily

trichlorobenzenes(7-50percent)withlesseramountsofdichlorobenzenes.Twosamples

containedmonochlorobenzeneandonesamplecontainedbenzene.Smallamountsof

metals(0.1-0.2percent),includingantimony,arsenic,chromium,copper,nicket"lead,and

zincwerealsopresentinthetankproduct.Thesamplingresultsaresummarizedwiththe

resultsoftheRIsamplinginSection5.Basedontheresultsofthesampling,thedrums

werelabelledwithDOTsti<.:kersandanattachedlistofwastetypes.

3.1.4Asbestus-ContainingMaterialRepackaging

On3October1991,SCCCnotifiedtheNJDEPEthatdioxin-contaminatedasbestos­

containinginsulatingmaterialspreviouslyremovedfromthedistillationbuildingcurrently

storedinbagsonsitewouldbere-packagedinPVCdrumsandremainonsite.Shortly

thereafter,thematerialwasplacedinapproximately400drums.Sevenplasticbags

remainedwhichcontainedoversizepiecesofinsulatingmaterial.Thematerialremains

initsoriginallocation:ablockbuildingwithaconcretefloorneartheolddistilIation

building(Figure3-1).

3.2INTERIMREMEDIALMEASURESINITIATEDBYMAXUS

AnIRMwasalsoimplementedbyMaxusEnergyCorporationonSCCC'spropertyto

mitigaterisksofhumanexposuretothechromiumoreresiduecoveringmosttheproperty.

ThisactivitywasperformedbyMaxusonbehalfoftheirsubsidiary,OccidentalChemical

Corporation(OCC),thatownstheformerDiamondShamrockpropertynorthofSCCC

whichisthesourceofthechromiumresiduewhichwasusedasbackfill.
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WorkwasperfonnedunderanAdministrativeConsentOrderbetweenaccandthe

NJDEPEsigned17AprilIYYO.Immediateimplementationwasdelayeduntiltheinitial

RIwascompleted.InFebruary1991,MaxusimplementedanIRMwhichincluded:

•

•

•

Asphaltpavingofalltrafficareas.

Cappingnon-trafficareaseastoftherailroadright-of-waywithgeotextile

overlainwithalayerofgravel.

Dustfencebarrieralongtherailroadright-of-waytoisolatetheoldprocess

area.Asnotedabove,thisareaiscompletelysecuredandonlyenteredas

partoftheRI.

Figure3-1illustratestheareascoveredinthechromiumIRM.Maxusperiodically

inspectsandmaintainstheseareas.DuringthesupplementalRIinvestigation,portions

oftheasphaltcapwasremovedadjacenttoBuilding2toallowsoilboringstobe

completed.Maxusrestoredtheseareasaftertheworkwascompleted.
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SECTION4

REMEDIALINVESTIGATIONSCOPEOFWORKANDMETHODOLOGIES

InaccordancewiththerequirementsoftheAdministrativeOrder,SectionlIBand

AppendixA,SCCCsubmittedadraftRemedialInvestigation(RI)WorkPlantothe

NJDEPEinJanuary1990.AfterreviewandcommentbytheNJDEPE,afinalWorkPlan

wassubmittedinSeptember1990whichincorporatedDEPE'scomments.FinalDEPE

approvalwasissuedon26October1990.

Baseduponthesitebackgroundinformation,selectedstudyareaswereidentifiedinthe

RIWorkPlan.Theseincludedknownorsuspectedcontaminantsourceareasandthe

shallowgroundwaterandsurfacedrainageatthesite.Specificallytheseareasof

investigationwere:

•Completethecharacterizationofthewastelagoons'contents.

•Characterizeexistingtanksandsoilsintheareaaroundtheolddistillation

building.

•Extentofimpactstogroundwaterandsurfacewater.

•Establishthedistributionanddepthofthechromiumslag/fill.

•Possiblecontributionofsepticsystemtankstosubsurfacecontamination.

•Soilsandgroundwaterqualityintheformerchemicalunloadingareas.

ThefieldactivitieswereinitiatedinDecember1990andcontinuedthroughJanuary1991.

AfterreceiptoftheanalyticalresultsinApril,WESTONreviewedandtabulatedthesite
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data.SummarytablesweresubmittedtoNJDEPEinJuneandameetingwasheld

betweenSCCC.WESTON.andDEPEinJuly1991todiscusstheresultsandidentifydata

gapstobeaddressedbeforethepreparationoftheRIreport.Asaresultofthatmeeting.

asupplementaryworkplanwassubmittedtoDEPEinAugust1991.Duringtheendof

1991andduringtheftrsthalfof1992.therewasatemporaryhiatusintheRIactivity

whileDEPEandMaxusaddressedInterimMeasuresforthechromiumwaste(see

Subsection3.2).DiscussionsontheRIresumedinJuly1992.Aftnalrevised

SupplementalWorkPlanwassubmittedtoNJDEPEinAugust1992whichaddressedthe

followingareasofinvestigation:

•

•

•

Collectionofadditionaldatatoquantifythefluxofgroundwaterand

chemicalconstituentstosurfacewater,includingthedrainageditchonthe

southboundaryofthesiteandtheHackensackRivertotheeast.

Additionalsubsurfacesoilsamplinginformerproductstorageareas

adjacenttoBuilding2.

Characterizationofout-of-serviceseptictankcontentstoevaluatethemas

potentialsourceareas.

Thescopeofworkpresentedinthissectionaddressesthechemicalandphysical

characterizationoftheseareas.Thefieldprogramwascompletedintwophaseswhich

aredescribedinthefollowingsubsections.

4.1PHASEIACTIVITIES·1991

PhaseIoftheRemedialInvestigationattheSCCCKearnysiteincludedthefollowing

tasks:
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•TaskI-Developmentofasitemap.

•Task2-Sitereconnaissance.

•Task3-Monitorwellinstallation.

•Task4-Groundwatersampling.

•Task5-Physicalcharacterizationofthewater-bearingzone.

•Task()-Testpitexcavation.

•Task7-Lagoonsampling.

•TaskX-Samplingthedrummedtankcontents.

•Task9-Wipesamplingofthedistillationbuilding.

•Task10-Drainageswalesedimentandsurfacewatersampling.

•TaskII-Soilsamplingintheformertankareaadjacenttotheformer

distillationbuilding.

-..::.,•Task12-Transformerareasedimentsample.

Abreakdownofthenumberofsamplescollected,locationsoftheproposedmonitor

wells,andparametersanalyzedisincludedinTable4-1.Thefieldworkwasconducted

inaccordancewiththesite-specifichealthandsafetyplan(HASP)thathadbeen

developedfortheSCCCRI.AlllaboratoryanalyseswereperformedbyETCInc.,aNew

Jerseycertifiedlaboratory.

4.1.1AerialSurvevandTopographicMap

AnoverflightoftheSCCCsiteandvicinitywascompletedbytheChesterPartnership

SurveyorsonbehalfofMaxustodevelopanaccuratebasemapoftheareaforthe

chromiumIRMactivity.Thenewtopographicmapat2-ftcontourintervalsincludedall
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areasofthesitethatwereinvestigatedinthisRI.MaxusprovidedSCCCwithblueprint

qualityprintsasacourtesy.Thismapwasusedasabasisforthereportmapswhich

wereelectronicallydigitizedfromtheblueprints.

Thetopofcasingelevationandlocationofeachmonitorwellwassurveyedforvertical

andhorizontalcontrolbyLudgateEngineersInc..aNewJerseylicensedsurveyor.The

monitorwellsandsamplinglocationswereplottedonthenewsitemap.

4.1.2SiteReconnaissance

AfterinitialdiscussionsonthedraftRIWorkPlan(January1990).representativesof

SCCC.WESTON.andNJDEPEvisitedthesitetoidentifylocationsformonitorwellsand

samplingpoints.

4.1.3SoilBoringandMonitorWellInstallation

TwentymonitorwellswereinstalledduringtheRIinDecember1990.Becauseoftheir

ageanduncertaincondition.the2-inchmonitorwellsinstalledin1983werenotusedin

thisinvestigation.Fifteennewwellswerescreenedinthesandoverlyingtheclay(L

wells)andfivewellswerescreenedinthechromiumslag/sandfLIl(Uwellsoverlyingthe

meadowmat).ThelocationsofthewellsareonFigure4-1.Themonitorwellsinstalled

include:

•NinewellslocatedalongthesiteboundarydesignatedMW-1L.andMW­

3LthroughMW-IOL.Theboundariesandalistofthemonitorwellsby

boundaryareprovidedbelow:
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Boundary

Western

Northern

Eastern(HackensackRiver)

Southern

MonitorWells

MW-IL,MW-3L

MW-lL,MW-5L,MW-6L,MW-7L,MW-XL

MW-8L,MW-14L,MW-9L

MW-9L,MW-lOL,MW-4L,MW-3L

•MW-2Lwasinstalledadjacenttothefacility'scurrentseptictank.The

splitspoonsoilsampletakenattheapproximateelevationoftheseptic

tankbottom(5to6ftbelowgroundsurlace)wasanalyzedforthe

parametersdesignatedonTable4-1.

•Fourupper/lowerwellpairs(eightwells)wereinstalledadjacenttothe

processarea,tanksandlagoonswhicharepotentialsources.Thesewells

aredesignatedMW-IIL,MW-lIU,MW-12L,MW-12U,MW-13L,MW­

13U,MW-14L,andMW-14U.

•Oneupper/lowerwellpair(MW-15L,MW-15U)locatednearthefonner

dichlorobenzenemanufacturingbuilding,currentlythepackagingplant.

Themonitorwellswereinstalledusinghollow-stemaugermethodswithcontinuoussplit­

spoonsamplingAlldrillingwasperformedbyJamesA.AndersonAssociates,aNew

Jersey-licensedwelldrillingcontractor.Wellinstallationsweresupervisedbya

WESTONgeologist.Adescriptionofthecuttings,split-spoonsamplesandwell

constructiondetailswereloggedinthefieldnotebook.Thewellswereconstructedin

accordancewithNJDEPEspecifications.Decontaminationproceduresusedarepresented

inTable4-2.Themonitorwellsweredevelopedbypumpingwithasubmersiblepump

foranhouroruntilthedischargewaterwasclearandpHandspecificconductance

stabilized.
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Boundary

Western

Northern
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Table4-2

DecontaminationProcedures
SCCC,Kearny,~J

Drillrig,augers,toolsSteamclean

Waterlevelprobesplitspoons(forPotablewaterandalconoxscrub
descriptivepurposes)

--

Potablewaterrinse

Deionizedwaterrinse

StainlesssteelsubmersiblepumpsAlconoxandpotablewaterscrub(and
purgeforpumps)

Thoroughpotablewaterrinse(and
purgeforpumps)

Deionizedwaterrinse

Teflonsamplingbailersandleader,Alconoxandpotablewaterscrub
stainlesssteelbowls,scoops,hand
augers:splitspoons(foranalysisPotablewaterrinse
purposes)

Deionizedwaterrinse

10%nitricacidrinse

Deionizedwaterrinse

Acetone(pesticidegrade)rinse

Totalairdry

Deionizedwaterrinse

Note:Allropeandtubingusedwerededicatedtoeachwellandmadeofpolyethylene.
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Thelowerwellswerecompletedinthenaturalsandwiththesandpackendingandthe

bentonitesealbeginningatorbelowthemeadowmat.Theshallowwellswerecompleted

inthechromiumslag/fillapproximatelyIftabovethemeadowmat.

4.1.4GroundwaterSampling

Duringtheweekof10-14January199I,allwellsweresampledforTargetCompound

List(TeL)volatileandsemi-volatileorganiccompounds,pesticides,PCBs,and

inorganics.Analysesforhexavalentchromiumwasalsodone.sincethisformofchrome

isfoundinthechromiumwasteandismoremobilethanthetrivalentform.Inaddition,

groundwatersamplesfromthethreewellsadjacenttothelagoonwereanalyzedfor

2,3,7J~-TCDD.

Wellsweres&mpledaccordingtoNJDEPEguidelines(NJDEPE,19XR,19(2).This

includedacheckforimmiscibleliquids,pre-sampling,purging.andcollectionofgeneral

fieldparametersdata(pH,temperature,andspecificconductance).Thesampleswere

analyzedasdesignatedonTable4-1.Samplebottlesizeandtype,analytical

methodology,andQA/QCsampleamountsaredesignatedonTable4-3.

4.1.5WaterLevelElevations

Afullroundofwaterlevelreadingsweretakenatthemonitorwellson14Januaryand

31JanuaryIYl)Itodeveloppiezometricmapsofgroundwatergradientanddirectionof

flow.Groundwaterlevelswerealsomeasuredpriortosamplingeachwell.

4.1.6TestPits

Eighttestpitswerecompletedinareasaroundthesitewheresubsurfaceinformationwas

lacking.TheirlocationsareshownonFigure4-1.Thepurposeofthetestpitswasto

establishthedepthofchromiumslagfillinthesubstratumbyvisualinspectionandto
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sampletheunderlyingmaterialforchromiumanalysis.Theresultsofthetestpits

evaluationwereusedalongwiththesoilboringresultstocharacterizetheverticaland

horizontalextentofthechromiumslagunderlyingthesite.

Thetestpitswereexcavatedbyabackhoe.Thebackhoearrivedonthesiteinclean

condition.Priortoexcavatingandbetweentestpitsthebackhoebucketandarmwere

subjectedtosteamcleaning.TheoperatorwasdirectedtoexcavateuntiltheWESTON

geologistindicatedthatthebottomofthechromiumslagfillhadbeenidentified.When

thetestpitwaslessthan3ft,thesamplerenteredthepitandcollectedasampleofthe

soilunderlyingthechromiumslagfill.Whenthepitwasdeeper,thesamplewas

collectedfromthebucketinanareawherethesoilwasnotincontactwiththebucket.

Adecontaminatedtrowelwasutilizedtotransferthesampleintoalabeledglasssample

jar.Thesampleswereanalyzedfortotalchromium(Table4-1).Duringexcavation,all

materialwasplacedonatarp.Materialwasplacedbackintotheexcavationafter

samplingwascompleted.

4.1.7LagoonSampling

Previousinvestigationsin1987characterizedthephysicalnatureofthelagooncontents

andsampleswereanalyzedfordioxincompounds.Additionalsamplingofthelagoon

wascompletedinordertocompletethewastecharacterizationandobtaininformation

requiredforthereviewofpossibleremedialactionalternatives.

Twosampleswerecollectednearthepreviousinflowareas,oneinthenorthwestcorner

oftheeastlagoon,andoneinthenortheastcornerofthewestlagoon.DuringtheRI,

theseareaswerenotunderwater.Samplesinthewestlagoonwerecollectedusinga

handauger.Theeastlagoonsamplewasobtainedusingabackhoe.

Sampleswereanalyzedfromthetwophysicallydistinctlayersencounteredinthelagoon.

Theupperlayerconsistsofwhitetobrownbladedcrystalsmixedwithvariableportions
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ofsiltandsand.Thelowerlayerisasofttohardblacktarwhichoverliesthenatural

meadowmat.DiscretesamplesofeachmaterialwerecollectedbyWESTON.In

additiontothesludgesamples,onesurfacewatersamplewascollectedineachlagoon.

ThesludgeandwatersampleswereanalyzedfortheparameterslistedinTable4-I.The

analyticalmethodology,samplebottlesizeandtype,andQA/QCproceduresarelistedin

Table4-4(sediments).

4.1.8TankSampling

AsdiscussedinSubsection3.1.3,theIRMactivityincludedremovingthematerialinthe

storagetanksadjacenttothedistillationbuildingandcontainerizingitin55-gallonsteel

drums.Thesedrumsarestagedinabrickbuildinginthesecuredareanearthetanks

(Figure3-1).Thedrumsarearrangedonpalletsaccordingtothetankfromwhichthe

materialoriginated.On13December1991,WESTONobtainedgrabsamplesofcontents

fromseveraldrumswithineachgroup.Thesamplesfromeachgroupwerecomposited

andsubmittedforanalysis.SamplesincludedsolidsfromtanksC-lO,C-ll,C-12,and

C-13,andasludgefromC-I1(sampleCCIIL);C-9consistedoftankscaleresidueand

wasnotsampled.ADEPErepresentativewaspresentduringthesampling.

4.1.9WipeSamplingoftheProcessBuilding

Theresultsofasinglewipesample(WS-l)collectedin1987withinthedichlorobenzene

processbuilding(WESTON,1987)indicatedthepresenceofdioxins.Inordertoconfirm

theseresults,fouradditionalwipesampleswerecollectedinthedichlorobenzeneprocess

building.Oneofthesesampleswascollectedonthedistillationvesseldirectlyadjacent

towhereWS-lwascollected.Theexactlocationofthethreeotherwipesampleswas

determinedinthefield.Thewipesampleswereanalyzedfor2,3,7,8-TCDDonly(Table

4-1).ThesampleswerecollectedinaccordancewithNJDEPEspecifications.The

laboratoryresultsfromthewipesampleswerenotvalidduetoorganicinterference.
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4.1.10DrainageSwaleSedimentandSurfaceWaterSampling

Fivesurfacewatersamples(SSW-IthroughSSW-S)andsevensedimentsamples

(includingS-IandS-2)werecollectedfromthedrainageditcheslocatedonthesite(see

Figure4-I).Onesurfacewater(SW-I)andtwosedimentsamples(SSW-IandS-I)were

takeninthedrainagedepressionatthenorthwestcornerofthesite.Thisareadischarges
-

tothestormdrainthatrunsalongthenorthernpropertybordertotheHackensackRiver.

SSW-Iwaslocatedinanareaofpondedwaternexttothedischargepipe.S-lwastaken

attheoppositeendofthedepressionwhichisusuallynotsubmerged.Sedimentand

surfacesamplesSSW-3,SSW-4,andSSW-Sweretakeninthedrainageditchwhich

carriesthefacility'sNPDESdischarge.Locations3and4wereneartheheadofthetwo

ditchbranches(3isneartheNPDESoutfall)andlocation5isattheconfluenceofthe

on-siteditchandtheditchalongthesouthernsiteboundary.SedimentsampleS-2was

locatedupstreamofsamplelocation5inthesouthboundaryditch.Thisportionofthe

ditchisusuallydryexceptduringprecipitationevents.Waterandsedimentsamples

SSW-2weretakenatthedepressionwheretheditchmeetstheculverttotheHackensack

River.Becauseofthetidegateontheculvert,waterfromtheHackensackdoesnotenter

theculvertandthewaterpresentisdrainagefromtheSCCCproperty,Koppersproperty

tothesouthandadjacentareas.

Sincethewaterintheditcheswasshallowandflowsluggish,astainlesssteeltrowelwas

utilizedtocollectthesedimentsamples.Eachsamplewasdescribedaccordingtotexture,

color,grainsizedistributionandotherpertinentinformation.AgrabsampleforVOC

analysiswasputdirectlyinalaboratory-preparedlabeledjar.Theremainingsamplewas

mixedinacleanstainlesssteelbowlandanaliquotwasselectedforanalysisofthe

remainingTCLanalytes.Thesurfacewatersampleswerecollectedinthesamplebottles

atmid-depthinthestreams.

Thesedimentandsurfacewatersampleswereanalyzedfortheparametersdesignatedin

Table4-1.Bottlesizeandtype,analyticalmethodologyandQAIQCsamplesare
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designatedinTable4-4.Allsamplingequipmentwasdecontaminatedasdescribed10

Table4-2.

4.Ll1TankAreaSoilSampling

Atotaloftenshallowsoilsampleswerecollectedinareasaroundtheformerstorage
-

tanksadjacenttothedistillationbuilding(seeFigure4-1)Sampleswereanalyzedfor

VOCsandBNAs.Thesoilsamplingwasperformedaccordingtothefollowing

procedures:

•

•

•

•

•

Sampleswerelocatedneartheendsofexistingtanksnearvalvesand

joints.Inareaswheretanksarenolongerpresent,samplesweretaken

nexttotheconcretecradles.Becauseofverywetconditionsduringthe

timeofsampling,soilvaporscreeningcouldnotbedone.

ThesoilsampleswereobtainedfromadepthofapproximatelyIto2ftby

usingahand-heldbucketauger.Soilwasremovedfromtheaugerand

placedinastainlesssteelbowlusingacleanstainlesssteelspatula.

Eachsamplejarwaslabeled,sealed10aplasticbag,andplacedina

cooler.

QA/QCmethodologyandprotocolarelistedinTable4-4.

DecontaminationprocedureswerefollowedasdescribedinTable4-2.

4.1.12TransformerAreaSedimentSample

Onesedimentsamplewascollectedfromthetransformerpaddrainagearea.Theexact

STAN·CL2\<;ECT4.RPT4-15

designatedinTable4-4.Allsamplingequipmentwasdecontaminatedasdescribed10

Table4-2.

4.Ll1TankAreaSoilSampling

Atotaloftenshallowsoilsampleswerecollectedinareasaroundtheformerstorage
-

tanksadjacenttothedistillationbuilding(seeFigure4-1)Sampleswereanalyzedfor

VOCsandBNAs.Thesoilsamplingwasperformedaccordingtothefollowing

procedures:

•

•

•

•

•

Sampleswerelocatedneartheendsofexistingtanksnearvalvesand

joints.Inareaswheretanksarenolongerpresent,samplesweretaken

nexttotheconcretecradles.Becauseofverywetconditionsduringthe

timeofsampling,soilvaporscreeningcouldnotbedone.

ThesoilsampleswereobtainedfromadepthofapproximatelyIto2ftby

usingahand-heldbucketauger.Soilwasremovedfromtheaugerand

placedinastainlesssteelbowlusingacleanstainlesssteelspatula.

Eachsamplejarwaslabeled,sealed10aplasticbag,andplacedina

cooler.

QA/QCmethodologyandprotocolarelistedinTable4-4.

DecontaminationprocedureswerefollowedasdescribedinTable4-2.

4.1.12TransformerAreaSedimentSample

Onesedimentsamplewascollectedfromthetransformerpaddrainagearea.Theexact

STAN·CL2\<;ECT4.RPT4-15



locationofthesamplewasconfirmedandapprovedbyanNJDEPErepresentativeinthe

field.Thesamplewascollectedwithadecontaminatedtrowelandplacedinthe

appropriatesamplecontainer.Followingcollection,thesamplejarwaslabeled,sealed

inaplasticbagandplacedinacooler.ThesamplewasanalyzedforPCBs(Table4-1).

4.2PHASEIISUPPLEMENTALRIACTIVITIES-1992

AftercompletionofPhaseIoftheRI,NJDEPErequestedthatadditionaldatabecollected

atthesite.Theemphasisoftheadditionalworkwastoidentifypossiblesourceareas

adjacenttoBuilding2toconfirmpreviousgroundwaterqualitydata,tocharacterizethe

out-of-serviceseptictankcontents,tocollectadditionalhydrologicdata,andtofillin

somelocationgapsinthesurfacedrainagedata.Asupplementalworkplansummarizing

initialresultsandoutliningtheadditionalworkwasapprovedbyNJDEPE(WESTON,

1l)92).Thescopeofworkincluded:

•Continualwaterlevelmonitoringofselectwellstoestablishtidal

variations.

•Slugtestsofselectedwellstodeterminehydraulicconductivitiesofthe

water-bearingsediments.

•

•

•

•

Confirmationroundofgroundwatersamplingonselectedwells.

Installationoftemporarywellpointstoobtainbankseepagesamplesand

piezometriclevelsalongtheHackensackRiver.

Soilboringsinproducthandlingandstorageareas.

Samplingofthecontentsoffourout-of-serviceseptictanks.
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•Surfacewaterandsedimentsamplingatoneditchlocationnotaddressed

intheoriginalRlsampling.

ThesupplementalactivitiesperformedfortheRIduringPhasenareoutlinedInthe

followingsubsections.

4.2.1TidalFluctuationsinGroundwaterLevels

Usingautomaticwaterlevelrecorders,continuouswaterlevelreadingswerecollectedin

monitorwellsMW-4,MW-5,MW-9,andMW-14for11daysbetween25Septemberand

6October1()()2duringandbetweenfloodandneaptidestages.Waterlevelswere

recordedbyanautomaticdataloggerattwo-minuteintervals.Dataweredirectly

downloadedtoapersonalcomputerforevaluation.

Completeroundsofstaticwaterlevelswerealsoobtainedmanuallywithanelectronic

waterprobefromallon-sitemonitorwellsduringhighandlowtideconditions.Surface

waterlevelswerealsotakenatthesetimesatstaffgaugelocationsinthedrainageditch.

ElevationsintheHackensackRiveratKearnyPointwereestablishedfrompublishedtide

tables.Althoughamajorrainstonnoccurredjustbeforethestartofmonitoring,no

rainfallwasrecordedduringthemonitoringperiod.

4.2.2SlugTests

Slugtestswerecompletedonselectedexistingmonitorwellstodetenninehydraulic

conductivity.Thehydraulicconductivity(K)isakeyparameterforcalculatinglateral

flowvelocityandvolumeintheshaUowgroundwatersystem.Wellswere"slugged"with

acylinderofknownmassandvolumethatwasquicklyloweredintothewell,then

quicklyremovedafterthewaterlevelhadstabilized.Atransduceranddatalogger

automaticallyrecordedwaterlevelrecovery.MonitorwellsMW-3,MW-4,MW-5,MW-
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0,MW-X,MW-9,MW-13andMW-14wereselectedfortestingtoprovidedatafromall

areasofthesite.

Theslugtestswereperformedaccordingtothefollowingprocedures:

•Obtaindepth-to-watermeasurement.

•Installtransducer1ftabovethebottomofthewell.

•Connectthetransducertodatarecorderandcalibrate.

•Allowthewatertore-equilibrate.

•Lowerslugintowelljustabovewater.

•Activatedataloggerandsmoothlylowerslugcompletelybelowwater.

•Secureslugandruntestuntilwaterlevelre-equilibrates.

TheBouwerandRiceMethod(1l)76)wasusedtoanalyzetheslugtestdata.

4.2.3SupplementaryGroundwaterSamplingandWellPointInstallation

GroundwatersampleswerecollectedfrommonitorwellsMW-2,MW-3,MW-4,MW-5,

MW-8,MW-9,MW-lO,MW-14L,andMW-15.Sampleswereanalyzedforvolatileand

semivolatileorganicspluschromiumandlead.Qualitycontrolsamplesweretakenas

required,includingtripblanks,fieldblanks,duplicatesandMS/MSD.Groundwater

samplesweretakenaccordingtoproceduresusedintheJanuary1991samplingeffort

outlinedinSubsection4.1.1.

Aspartofthegroundwatersampling,twowellpointswereinstalledintheriverbankto

directlysampleseepagetotheriverandmeasurewaterlevels.Theactuallocationswere

determinedafterafieldinspectionoftheriverbankatlowtidebyahydrogeologistfrom

WESTON.OnewellpointwasplacedoppositethelagoonandMW-14;asecondwas
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oppositeMW-Y(seeFigure4-1).Thewellpointswereconstructedof2-inchdiameter

PVCwith2-ftoflO-slotscreen.Theboreholewasdrilledtoapproximately3ftbyhand

auger.Asandpackwasplacedintheannulusandthesurfacesealedwithbentonite

pellets.

Thepointsweresampledafterpurgingthreevolumeswithabailer.Casingelevations

werealsosurveyedforelevation.Thepointswereremovedattheendofthegroundwater

monitoringprogram.

4.2.4SuilBoringsAdjacenttuBuilding2

OnesoilboringwascompletedontheeastsideofBuilding2nearMW-15andtwo

additionalboringswerecompletedtothewestofBuilding2whereinthepastabove

groundstoragetankswerelocatedandchemicalsforproductionorshipmentwereloaded.

LocationsareshownonFigure4-1.Continuoussplit-spoonsampleswereobtainedfrom

eachboring.Thepurposeoftheboringswastoobtaincontinuouslithologicsamples

downtothetopoftheclayforvisualinspectionforfreeproduct,andfieldscreeningfor

organicvapors.Twosamplesfromeachboringweresubmittedforlaboratoryanalysis;

onefromtheshallowunsaturatedzoneandonefromthesandysedimentsjustabovethe

clayhorizon.

4.2.5SepticTanks

Therearecurrentlyanumberofburiedin-serviceandout-of-serviceseptictanksonthe

SCCCpropeny.Therearenoundergroundproductorfuelstoragetanks.Septictank

constructioniseithermasonryorconcrete.ThelocationofthetanksisshowninFigure

4-1.Accordingtocurrentinformation,tanksnumbered1,2,and3areinservice,while

theremainingtanks(numbered4through7)havebeenoutofserviceforsometime,but

wereneverformallyclosed.Tanks3,4,6and7arereadilyaccessiblethroughsteel

covers.
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WaterandsludgesampleswereobtainedfromTanks4and5.Onlywatersampleswere

obtainedfromtanks6and7neitherofwhichcontainedsignificantamountsofsolids.

ThetanksampleswereanalyzedforVQCs,BNAs,pesticidePCBs,metals,andalsowaste

characterizationparameters.

4.2.6SurfaceWaterandSedimentSampling

Additionalsamplesofsurfacewaterandsediment(SSW-6)weretakeninthedrainage

ditchadjacenttotherailroadright-of-wayjustbeforetheditchenterstheeast-west

drainageditchonthesouthernboundaryofthesite(Figure4-1).Thesampleswere

analyzedforthefullEPAorganicandinorganictargetcompoundlist(TCL).Procedures

werethesameasthoseusedtocollectsurfacewaterandsedimentsamplesintheinitial

RI(Subsection4.1.10).
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SECTION5

RESULTSOFTHEREMEDIALINVESTIGATION

5.1INTRODUCTION

5.1.1Organization

ThissectiondiscussestheresultsoftheRemedialInvestigationandprevIOussite

investigations,includingthepresenceofcontamination,sources,affectedmedia.pathways

ofmigrationandpotentialoff-sitereceptors.Thediscussionofresultsisorganizedby

thefollowinggroupings:

•PotentialPrimarySourceAreaswhichincludethechromiumwastefill.

lagoons,abovegroundproductstoragetanks(sinceremoved),andseptic

tanks.

•ImpactedPathwayswhichincludethegroundwaterandsurfacedrainage

atthesite.

5.1.2AnalvticalResultsQA/QCIssues

ManysamplesanalyzedduringtheRIwerewasteproductorweresoilsorwater

containinghighconcentrationofchemicalsofconcern.Theanalyticalmethodsspecified

forthisinvestigationwerestandardmethodsforremedialinvestigationsandwere

designedfordetectionofcompoundsattracelevelsinthematrix.Consequently,high
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dilutionwasrequiredformanysamplesresultinginhighdetectionlimits.Additionally,

thereportingofresultsonadryweightbasisafterovendryingthesampledistortsresults

whenhighpercentagesofvolatileorganiccompoundsarepresent.(Thiserrorisnot

significantattraceconcentrations.)Althoughinsampleswithhighconcentrationsof

chemicalsthereportedresultsarequantitativelynotprecise,theydonotaffectthe

fundamentalconclusionsoftheRI.

BasedonSCCC'sexperiencewithcharacterizationofwastematerialsatotherfacilities,

analysisforPCBcompoundsbyMethod8X80insamplescontaininghighconcentrations

ofdichlorobenzenesmayproducefalsepositiveresults.PCBswerereponedintwoseptic

tanksolidssamplesandindrummedchlorobenzenewastematerials.However,PCBs

werefoundatlevelsofconcerninonlyoneenvironmentalsample:asedimentsample

fromanadjacenttransformerpad.SCCCandDEPEchemistsarecurrentlydiscussing

alternativeanalyticalmethods.Theresolutionofthisissuewillaffectonlyalimitedpan

oftheFS.

5.2POTENTIALSOURCEAREAS

Duringthecourseoftheremedialinvestigation,threepotentialsourceareasof

contaminantswereidentified:thelagoons,abovegroundproductstoragetanksandseptic

tanks.Ofthese,onlytheseptictanksandlagoonsremain.Therearenocurrentsite

productionactivities,andmostoftheoriginalsourcessuchasproductstoragetanksand

pipinghavebeenremoved.Theremainingproducttankswerecleanedoutin1990asan

interimremedialmeasure.

5.2.1WasteLagoons

5.2.1.1PhysicalDescriptionoftheWasteLagoons

Becausetheyrepresentalargevolumeofwasteproductandarein'directcontactwiththe
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subsurface,thelagoonsarethemostsignificantcurrentsourceofcontaminants.

Assumingacombinedareaof33,000sqftandaveragedepthof6ft,thelagoonscontain

approximately198,000cubicftofwastematerial.In19'67,aninvestigationwas

conductedofthelagoonwasteforthepurposeofcharacterizingthedistributionofdioxin

compound2,3,7,8-TCDD.Nineteencoreswerecompletedinthelagoons.

TheresultsofthisinvestigationwereoriginallypresentedintheStageIAnalysisRepon

(WESTON,1987)andweresummarizedinSubsection1.3.4ofthisRIReport.Thelog

descriptionsofthesecoreswereusedtodevelopcrosssections.Physically,thelagoons

consistoftwomajorlayersofmaterial:1-3ftofwhitetobrownmaterialwithbladed

crystals,siltandfinesand.Thelowerlayerconsistedof3-4ftofblacktarmateriaLsoft

tohard.Woodandbrickdebrisismixedwiththewaste.Thewasterestsdirectlyonthe

meadowmat,andthesidesofthedepressionarechromiumfill.

Thebaseofthewastematerialisincontactwiththewatertable.Presently,thelagoon

surfaceisonlypartiallysubmerged.Thehighpermeabilityofthesurroundingfill

materialevidentlydispersesdrainage.Thelagoondoesnotoverfillduringstormevents

andhistoricallyovertoppingofthelagoonshasnotbeenaproblem.IRMs(Section3)

werecompletedin1990tostabilizetheHackensackRivershorelineoppositethelagoons

andprovideaminimum2-ftfreeboardaroundthelagoons.

5.2.1.2ChemicalCharacterizationofLagoonWaste

DuringtheRI,sludgesampleswerecollectedinthelagoonsfromeachofthetwo

physicallydistinctlayers:theupperlight-coloredsiltymaterialwithbladedcrystals,and

thelowerblacktar-likematerial.Twosludgesamplesandonewatersamplewere

collectedfromeachlagoonFigure5-1).ThesampleswereanalyzedforTeLVOCsand

BNAs,andTALmetals,cyanide,phenolics,andRCRAcharacteristics(sludgeonly).

Theresultsofthelagoonsludgeanalysis(Table5-1)indicate:
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•Therewasnomajorchemicaldifferencebetweensamplesfromtheupper

andlowerwastelayers.Themajorconstituentineachofthefoursamples

wasnaphthalenewhichaccountedforbetween30andalmost99percent

ofthesamplecontent.OtherPAHcompoundswerealsopresentinlower,

butsignificantconcentrations.Pyrenewasfoundinthetwouppersamples

only.

•2,4-Dimethylphenolandphenolwerepresentinallsamplesinthepercent

range.

•VOCcompounds,toluene,ethylbenzene,andmethylenechloridewere

detectedinallfoursludgesamplesinthepart-per-millionrange.Theeast

lagoonsamplesalsocontainedbenzene.

•Significantlevelsofchromium,copper,nickel,andleadweredetectedin

thefoursludgesamples.Cyanidewasalsodetected.

•Dichlorobenzeneswerefoundinonesample,theeastlagoonuppersample,

andonlyinminorconcentrations.

•PCBswerenotdetectedinanyofthesamples.

Theresultsofthelagoonsurfacewateranalysis(Table5-1)indicate:

•TheonlyVOCsdetectedwerechlorobenzeneandtoluene.
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•Lowconcentrationsofdichlorobenzenes,naphthalene,1,2,4­

trichlorobenzene,2,4-dimethylphenol,andphenolweredetected.

•Lowconcentrationsofchromium,copper,lead,mercury,andnickelwere

detected.Cyanidewasnotdetected.

•Phenolicsweredetectedinbothwatersamples.

•DioxinandPCBswerenotdetected.

5.2.2AbovegroundProductStorageTanks

5.2.2.1ProductStorageandHandling

Inthepast,unintentionalreleasesbyleaksorspillsfrompipesandabovegroundproduct

storagetanksrepresentedasourceofcontaminationtosoilsandgroundwaterinthe

formerproducthandlingandstorageareas.Allpipingandallbutfourtankswere

removedafteroperationsceased.Thefourremainingtankswerecleanedoutin1990.

Historicalaerialphotographsandotherevidenceindicatethepresenceofformertank

locationsandarailroadspurenteringthesoutheastcomerofthepropertybehindBuilding

2wherematerialswerehandledandstored.Tankcradlesintheprocessareanorthofthe

lagoonsalsoindicatematerialstorageinthatarea.Chemicalreleasescouldhaveoccurred

intheseareasbyaccidentalspillsorchronicleaksinpipeandvalveconnections.The

analysisofthecontentsoftheonlyfourremainingtanksindicatesthattheywereusedto

storetrichlorobenzeneproducts.However,theprocessareawashistoricallyusedfor

naphthaleneproductproductionandthisproductwasstoredinthisareaoveralonger

periodoftime.
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5.2.2.2TankAnalyticalResults

Theformercontentsfromfourabovegroundtanksweresampledfromdrumsinwhichthe

materialiscurrentlystored(asdiscussedinSection3)andanalyzedforVQCs,BNAs,

metals,PCBs,cyanide,andphenolics.Theresults(Table5-2)indicate:

~-

•Themajorconstituentofthematerialis1,2,4-trichlorobenzenewithlesser

amountsofdichlorobenzenes,hexachlorobenzene,andtrichlorophenol.

•Metalsweredetectedatconcentrationstotalingnomorethan0.2percent

ofthetotalmass.Theyincludeantimony,arsenic,chromium,copper,

nickel,lead,andzinc,withtracesofcadmiumandmercury.

•Volatileorganiccompounds,benzeneandchlorobenzene,werefoundIn

twosamples.

•Phenolicswerenotdetected.

•PCB-1242wasdetectedatconcentrationsineachsamplerangingfrom121

to630ppm.AstnotedinSubsection5.1,theseresultsmaybefalse

positivesduetointerferenceofelevatedconcentrationsofchlorinated

solventcompounds.

5.2.3SepticTanks

Thefourout-of-serviceseptictanks,numbered4through7,wereconsideredapotential

sourceofcontaminationtosurroundinggroundwaterandsoils.Tanklocationsareshown

onFigure5-1.
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Thetanksareconstructedofconcreteandareflat-bottomedwithsteelplateorconcrete

slabcovers.Tank4andTank5containedbothliquidandsolids.Tank6andTank7

containedonlyclearliquid.Thesamples(liquidandsolids)wereanalyzedforYQCs,

BNAs,pesticides/PCBs,andmetals.Theresults,summarizedinTable5-3,indicate:

•Benzeneandchiorobenzeneweredetectedatelevatedconcentrationsinthe

waterinTanks4,5,and6.Thesecompoundswerealsodetectedinthe

solidsofTanks4and5.

•BNAsweredetectedinthewaterandsolidsofTanks4and5.

•PCBsweredetectedinthesolidsofTanks4and5.Asnotedin

Subsection5.1,thePCBresultsinthesolidsmaybefalsepositivesdueto

interferenceofelevatedconcentrationsofchlorinatedsolventcompounds..

PCBswerenotdetectedinthewaterofanytanks.

•Chromiumandleadwereconsistentlydetectedatlowconcentrationsinthe

waterofthetanks.MetalsweredetectedinthesolidsofTanks4and5.

Tank4hadthehighestconcentrationsoforganicsinboththesolidsandwater.

Physicallythetankcontainedalotofpaperandwasclearlypartofthesanitarysystem.

The"solids"samplewasbasicallyasampleofthepaper.Itisnotsurprisingtoseethe

highconcentrations,sincethepaperwouldhaveahighrateofabsorption.However,

thereisnofreemassofchemicalsinthetank.Thebottomsofthetanksareallbelow

theshallowgroundwatertableandthewaterinthetanksmaymixwithgroundwater(this

willbebetterassessedwhenthetanksarecleaned).

ThewatersamplefromSepticTank4containslevelsofdichlorobenzeneand

trichlorobenzenethatareelevatedbutmuchlowerthannearbywellsMW-2,4,5(which

STAN-CL2\SECT5TXT
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isupgradient)andMW-15.LevelsofthesecompoundsinTanks5through7weremuch

lowerornotdetected.NaphthaleneandphenolswerefoundinTanks4and5andthe

wellsatlowpartsperbillionrangesofconcentrations.BenzenewasfoundinTanks4,

5,and6at0.45to1.7ppmandatsimilarconcentrationsindowngradientwells.

ChlorobenzenewasfoundinallnearbywellsandinTanks4,5,and6.Levelsof

chIorobenzeneinTank4wereanorderofmagnitudehigherthantheothertanksorthe

well.Thisistheonlycasewheretankconcentrationswerehigherthannearby

groundwater.

Tank5wasdescribedascontainingoilyresiduewhichisreflectedinsomeoftheBNA
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Table5-4

SummaryofTestPitAnalyticalData
Chromium

SCCC,Kearny,NJ

TP#1HA36434.0319001.9

TP#2HA36321.517401.3

TP#3HA36392.0263001.6

TP#4HA36362.0349001.6

TP#5HA36376.0331001.6

TP#6HA36412.5304001.7

TP#7HA36402.0321001.5

TP#8HA36793.0326001.9
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5.3SECONDARYSOURCEAREAS

SecondarysourceareasatSCCCconsistofsurfaceandsubsurfacesoilsthatcontain

elevatedlevelsofcontaminantsthatcouldcontinuetoimpactsurfacewaterand

groundwaterthroughsedimenttransportonthesurfaceandleachingofchemicalstothe

groundwater.Twotypesofareaswereaddressed:thechromiumwastewhichcovers

mostoftheproperty,andorganicconstituentsinsoilsaroundtheoldprocessareaand

adjacenttoBuilding2.

5.3.1SoilsinFormerProductionandProductHandlingAreas

DuringthetwophasesoftheRI,atotalof17soilsampleswerecollectedandanalyzed,

including:

•Tensurfacesoilsinformerabovegroundtankareasaroundthedistillation

building.

•SevensoilboringsamplesatthreeboringlocationsadjacenttoBuilding2.

Tensoilsamplesfromtheformerabovegroundtankarea(Figure5-2)werecollectedand

analyzedforVOCsandBNAs.TheresultsinTable5-5indicate:

•LowlevelsofVOC'sbenzene,chlorobenzene,methylenechloride,trans­

1,2-dichloroethene(trans-I,2-DCE),tetrachloroethene(PCE),and

trichloroethene(TCE)weredetected.

•Elevatedlevels(percentages)ofBNAcompoundsweredetected,including

naphthalene,otherPAHs,dichlorobenzenes,and1,2,4-trichlorobenzene.
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Chlorobenzene,ranginginconcentrationfrombelowthemethoddetectionlimitto99.6

mg/kg,wasthemostcommonYOCcontaminantfoundinthetankareasoils.Themost

commonBNAsfoundweredichlorobenzene(ashighas10percent),naphthalene,and

1,2,4-trichlorobenzene(upto75percent).

Atotalofsevensubsurfacesoilsampleswerecollectedfromfoursoilboringsnear

Building2.ThesampleswereanalyzedforYOCs,BNAs,pesticides/PCBs,andmetals.

OneofthesampleswascollectedfromtheboringformonitorwellMW-2Ladjacentto

theactiveseptictankonthenorthsideofBuilding2.Theothersixsamples(twoper

boring)werecollectedfromthreesoilboringscompletedduringthesupplementary

investigationnearBuilding2.Onesamplewastakenjustabovegroundwaterandone

aboveinthesandabovetheclay.ThesamplelocationsareshownonFigure5-1.The

results(Table5-6)indicate:

•Elevatedlevelsofchlorobenzene,benzene,alongwithlowerconcentrations

ofchlorinatedYOCs(PCE,1,1,1-TCA)werefoundinthesoilsamples.

•LowconcentrationsofPCBs(Aroclor1248and1260)weredetected

(belowtheNJDEPEcleanupstandardof2mg/kg).

•Dichlorobenzenesand1,2,4-trichlorobenzeneweredetectedatelevated

concentrationsinallsamplesbutwerehighestinSB-2Bwhichisnear

MW-15LbetweenBuildings2and4.PAHswerelimitedtotheshallow

sampleatSB-2.

•Severalmetalsweredetectedwitharsenic,lead,andchromiumatelevated

concentrations.
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FreephaseproductwasobservedinsampleSB-2(B)fromthesandjustabovetheclay,

andinthegroundwatersamplefromMW-15L.Basedontheseresults,itappearsthatthe

soils(andfreephaseproduct)inthevicinityofBuilding2areacontinuingsourceof

contaminationtothegroundwater.'Thesourceofthecontaminationappearstobefrom

thehandlingofmaterialsshippedtoandfromthesite.

5.3.2TransformerAreaSediment

Onesedimentsample(S-3)wascollectedfromthesurfaceofaconcretepadinaformer

transformerarea(Figure5-1)andanalyzedforPCBs.ElevatedPCBAroclor-1260(5,160

mg/kg)weredetectedinthesediment.ThissamplewasanalyzedonlyforPCBs,

thereforeitisnotknownwhetherinterferenceeffectsproducedbythepresenceofhigh

concentrationsofchlorobenzenesaffectthereliabilityofthePCBsresults(seeSubsection

5.1).

5.4MIGRATIONPATHWAYS

TheR1addressedtwopotentialmigrationpathwaysforchemicalreleasesfromthesite:

surfacewaterdrainageandgroundwater.

5.4.1SurfaceDrainage

5.4.1.1DescriptionofSiteDrainage

Surfacewaterdrainsfromthesitealongtwopathswhichleadrespectivelytooutfallsto

theHackensackRiveratthenortheasternandsoutheasterncornersoftheproperty.The

northeastoutfallreceivesdrainagefromthenorthwesterncomeroftheproperty.Runoff

collectsinadepressionwhichdrainsthroughaculvertintoaburiedstormdrainwhich

runsalongtheentirenorthernborderoftheSCCCproperty.Thestormdrainalso

receivesrunofffromtheBellevilleTurnpike"Theoutfallistotallysubmergedathigh

STANoCL2\SECT5.TXT5--24

FreephaseproductwasobservedinsampleSB-2(B)fromthesandjustabovetheclay,

andinthegroundwatersamplefromMW-15L.Basedontheseresults,itappearsthatthe

soils(andfreephaseproduct)inthevicinityofBuilding2areacontinuingsourceof

contaminationtothegroundwater.'Thesourceofthecontaminationappearstobefrom

thehandlingofmaterialsshippedtoandfromthesite.

5.3.2TransformerAreaSediment

Onesedimentsample(S-3)wascollectedfromthesurfaceofaconcretepadinaformer

transformerarea(Figure5-1)andanalyzedforPCBs.ElevatedPCBAroclor-1260(5,160

mg/kg)weredetectedinthesediment.ThissamplewasanalyzedonlyforPCBs,

thereforeitisnotknownwhetherinterferenceeffectsproducedbythepresenceofhigh

concentrationsofchlorobenzenesaffectthereliabilityofthePCBsresults(seeSubsection

5.1).

5.4MIGRATIONPATHWAYS

TheR1addressedtwopotentialmigrationpathwaysforchemicalreleasesfromthesite:

surfacewaterdrainageandgroundwater.

5.4.1SurfaceDrainage

5.4.1.1DescriptionofSiteDrainage

Surfacewaterdrainsfromthesitealongtwopathswhichleadrespectivelytooutfallsto

theHackensackRiveratthenortheasternandsoutheasterncornersoftheproperty.The

northeastoutfallreceivesdrainagefromthenorthwesterncomeroftheproperty.Runoff

collectsinadepressionwhichdrainsthroughaculvertintoaburiedstormdrainwhich

runsalongtheentirenorthernborderoftheSCCCproperty.Thestormdrainalso

receivesrunofffromtheBellevilleTurnpike"Theoutfallistotallysubmergedathigh

STANoCL2\SECT5.TXT5--24



tide.AspartofthechromiumIRMs,thedepressionandadjacentlandsurfacewere

coveredwithgeofabricandgravel.

Mostofthesitedrainagereachesthedrainageditchrunningalongthesouthernedgeof

thepropertyadjacenttotherailroadright-of-wayandbranchingintothecenterofthe

propertywherethefacility'sNJPDESoutfallislocated.Thisditchalsoreceivesrunoff

fromtheadjacentpropertytothesouthownedbyKoppers.Basedonthegroundwater

flowgradientandelevationoftheditch,shallowgroundwateralsodischargestotheditch.

AllflowfromtheditchdischargestotheHackensackRiverthroughaconcretepipe

approximately24inchesindiameter.Atidevalveontheriversideofthepipe

effectivelystopsbackflowduringhightideconditionsand,exceptduringstormperiods,

flowissluggish.Figure5-1illustratesthemainsitedrainagefeatures.

Thesedimentsinallofthedrainageditchesanddepressionshaveayellow-browncolor

whichalsoformsascumonthewatersurface.Thisappearstoberelatedtothe
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• Chlorobenzene was detected at all surface water locations. Benzene and

1,2-trans-dichloroethylene were found in some samples.

• Semivolatile compounds were also detected consistently across the site,

including dichlorobenzenes, trichlorobenzenes, phenols, and naphthalene.

• Chromium, along with other metals, was detected consistently In the

surface waters of the site. Cyanide was not detected in any surface waters.

The highest levels of chlorobenzene, dichlorobenzenes, and trichlorobenzenes were

detected in samples from the western and central parts of the site. Benzene and 1,2-DCE

were found in the central and eastern parts of the site. Naphthalene and phenols were

detected at lower concentrations in the western and central portions of the site, with the

highest level found in SSW-2 at the eastern end of the site.

The sediment results (Table 5-8) indicate:

• Chlorobenzene was found in all sediment samples. Benzene was detected

in SSW-I and S-2.

• Dichlorobenzenes, along with other BNAs, were detected in all sediment

samples.

• Lead and chromium were detected at elevated concentrations in all the

sediment samples.

• Cyanide was detected in SSW-2, SSW-3, and SSW-5. Phenolics were

only detected in SSW-4.
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detected at lower concentrations in the western and central portions of the site, with the

highest level found in SSW-2 at the eastern end of the site.

The sediment results (Table 5-8) indicate:

• Chlorobenzene was found in all sediment samples. Benzene was detected

in SSW-I and S-2.

• Dichlorobenzenes, along with other BNAs, were detected in all sediment

samples.

• Lead and chromium were detected at elevated concentrations in all the
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In summary, all of the sampling points indicate impact to surface water and sediments

from site-related constituents. The highest concentrations of organics in the sediment are

in the drainage area from the center of the site (Figure 5-4). The concentrations of

organics in the drainage in the far western portion of the site (S-l, SSW-I) are only

somewhat lower than in other portions of the site. No patterns regarding source areas or

concentration levels are observed. Since drainage originates at the site, there is no

upstream "background" sample. Samples along the southern drainage ditch (S-2, SSW-5

and SSW-2) may be impacted by off-site drainage, however, the analytical results were

not qualitatively different from the other samples.

5.4.2 Groundwater

5.4.2.1 Site Geology and Groundwater Flow

Shallow groundwater occurs in granular fill and a thin layer of sediments underlying the

site. Twenty new groundwater monitor wells were installed as part of the Remedial

Investigation. Boring logs and well construction diagrams are presented in Appendix B.

A lithologic cross section based on the RI boring logs is presented in Figure 5-5. The

total saturated thickness of sediments underlying the site is approximately 15 ft. The

water-bearing zone is underlain by a thick, regionally extensive layer of dense clay. This

clay was documented in all site borings and its surface across the site appears regular.

Good documentation exists for the regional continuity of the clay from boring logs

associated with construction activity and monitor wells and production wells on adjacent

and nearby properties.

As discussed in Section 2, shallow groundwater occurs of two zones, an upper zone in

the fill material above the marsh mat and a lower zone in the thin sediments between the

marsh mat and extensive clay below. Groundwater measurements from the five monitor

wells screened in the fill indicate that the marsh mat acts as a partial barrier which retards

precipitation infiltrating to the lower zone. In the area of the plant that has been paved
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over (MW-15U and 15L) the difference between the elevations of the two water zones

is negligible (0.1 ft). Before the paving the difference was up to 0.73 ft. The paving and

membrane completely retard recharge to the upper zone which in turn means less recharge

to the water zone below the marsh mat.

Tidal fluctuations were measured over an eleven-day period during October 1992 at four

locations, MW-4L, MW-5L, MW-9L, and MW-14L, during and between flood-and neap

stages. Results are plotted on Figure 5-6; they indicate:

•

•

•

There is no apparent tidal influence at MW-5L which was the well furthest

from the river. During the monitoring period, levels in MW-5L varied less

than 1 ft.

The maximum fluctuation in water level was approximately 1.5 ft in

MW-4. Fluctuations at MW-4L near the SCCC discharge ditch are

irregular and not in tune with tidal cycles.

Tidal influence is regular and consistent in MW-9L in the southeast comer

of the site and for the first three days of measurements at MW- I 4L which

is between the lagoons and the river. From day 3 to I I, the pattern of

fluctuations at MW-14L takes on a daily fluctuation.

During the period of the monitoring, no precipitation was recorded, although there was

a significant amount of rainfall the day before the monitoring was started.

The mean groundwater elevation was calculated from the data collected from the four

wells during the tidal study to produce a groundwater contour map (Figure 5-7). Using

the mean groundwater elevation is useful to calculate average flow from the site to a

discharge area (Serfes, 1991). From these contours, the average gradient is .0011 toward
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the southeast. There is no net reversal in gradient and the average gradient is similar to

the gradient observed at low tide.

Slug tests were perfonned on monitor wells MW-3, 4, 5,6, 8, 9, 13L, and 14L. The slug

test data were used to calculate hydraulic conductivity, K, in the lower zone. Table 5-9

is a summary of the slug test results. Appendix C contains the well specifications,

computations, and graphical results. Hydraulic conductivities (both falling-and rising

head) range from 0.26 to 12.63 ft per day averaging 5.34 ft per day.

Figure 5-8 presents groundwater elevation contours across the SCCC site based on

elevations taken during low tide on 9 October 1992 (Table 5-10). The contours are based

on a geometric interpolation between wells in the natural sand zone. Staff gauges in the

ditches were used to determine surface water elevation at three points along the south

ditch. The lagoons were only partially submerged during this period, and no attempt was

made to merge the lagoon surface ipto the contours.

The contours present the same picture overall as the contour map based on mean

elevations ((Figure 5-8), except that the additional measuring points reveal more detail.

Low tide is the period where maximum gradients toward the river would be expected.

The major observations from Figure 5-8 regarding groundwater flow are:

•

•

The major component of flow from the area west and south of the lagoon

is to the south, toward the drainage ditch. There is a minor component of

flow toward the river.

The flow gradient in the northeast corner indicates flow from the old

process area north of the lagoon is toward the northeast corner of the site.

A mounding appears in the northeast portion of the site associated with

STANCL2'SECTS.TXT 5-38
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Table 5-9

Summary of Results of Slug Testing
SCCC, Kearny, NJ

••~
MW-3 1.25 5.88

MW-4 12.40 12.63

MW-5 5.45 9.33

MW-6 0.26 2.12

MW-8 1.15 3.02

MW-9 8.97 11.93

MW-13 1.08 3.09

MW-14 1.89 4.99
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MW-6L, MW-7L, and MW-IIL. Leakage from the storm drain may

explain this anomaly.

• The average gradient across the site at low tide is .0011 (based on the

gradient between MW-IL and MW-9L). This is also the "average"

gradient calculated from the tidal monitoring.

• For water-bearing sediment of the same thickness, reducing recharge

reduces the gradient. Gradients are lower in the western half of the site.

This was the case even before the area was capped, probably because a

large portion of the area was paved or covered by buildings.

5.402.2 Groundwater Quality

During Phase I of the RI, 20 monitor wells (five upper and 15 lower) were installed and

sampled. The samples were analyzed for VOCs, BNAs, metals (including hexavalent

chromium), cyanide, and phenolics. The results (Figures 5-9, 5-10 and Table 5-11)

indicate:

• Benzene, toluene, ethylbenzene, chlorobenzene were the main VOC

contaminants found. Elevated levels of trichloroethene (TCE) and

tetrachloroethene (PCE) were found in some wells.

• Lead was detected at elevated concentrations in six wells in the eastern

portion of the site. Chromium was detected in all monitor wells.

Hexavalent chrome was detected in four of five upper zone monitor wells

(12U, 13U, 14U and 15U) and in none of the lower wells. Cyanide was

detected in many of the wells at low concentrations (at levels below

NJDEPE guidelines).
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• Phenolics was detected in all the wells east of MW-4L.

Toluene and ethylbenzene were found consistently in wells east of the railroad right-of­

way.

TCE and PCE were found in monitor wells 8L, IlL, llU, 12L, 13L and 14L, located in

the old production area, with the highest concentrations in MW-8L. Although these

compounds were not found in the water or the sediment in the lagoons, traces were found

in soil samples in this area.

BNAs occur in groundwater across the site. Although all organic compounds of concern

occur throughout the site, the highest concentrations of dichlorobenzene are found in the

western part of the site. The highest concentrations of naphthalene and phenols and

phenolics occur in the eastern part of the site. This distribution is consistent with the

historic activities that occurred at the site. Elevated levels of naphthalene and phenols

detected in MW-6L and MW-7L, although upgradient of the process area and lagoons are

located near a storage building for disinfectant byproducts. MW-3L, located between

Building No. I and the railroad spur contained elevateddichlorobenzenes. Although not

near Building 2, MW-3L is located near the spur along which the raw material was

transported.

The occurrence of cyanide and chromium in the groundwater throughout the site appears

to be related to the chromium slag. The source of lead in groundwater has not been

clearly identified. Based on available bulk chemical analysis of the chromium fill, lead

is not a major constituent. High levels of lead were reported in coal-related waste

material piles on the Koppers site just south of SCCC (Keystone, 1987).

A second round of groundwater sampling was completed on selected monitor wells during

Phase II of the RI to confirm previous results. The monitor wells sampled were MW-2,
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3,4,5,8,9, 10, 12L, 14L, and 15L. Two temporary piezometers (TPZ-l and TPZ-2) that

were installed along the Hackensack River at the low tide mark were also sampled. The

samples were analyzed for VOCs, BNAs, chromium, and lead. A comparison of the

results between the first round and second round (Table 5-12) indicates:

• The VOCs and BNAs were detected at similar levels as during the first

round of sampling, with the exception of naphthalene in MW-9L (58,200

1lg!L) which was not detected in the second round, and phenol in MW-lOL

(non-detect) which was detected at 230,000 1Jg!L in the second round. It

should be noted that detection limits were high in these samples because

of high dilutions required.

• In most cases, lead was detected at lower levels during the second round

of sampling. Total chromium was detected within the same order of

magnitude as during the first round. Since the samples were unfiltered,

variations in turbidity could affect results, particularly for lead and

trivalent chrome.

The results from the temporary piezometers TPZ-I and TPZ-2 indicate only trace

concentrations of VOC or BNA compounds and slightly elevated levels of chromium and

lead. Since the piezometers were completed in the riverbank sediments overlying the

marsh mat, the concentrations found reflect actual concentrations of contaminants that are

discharging to the Hackensack River from the bank. The sand unit is not directly

discharging to the river at the bank.

5.5 POTENTIAL RECEPTORS

Chemicals related to past site activities have been identified in groundwater, surface water
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and sediments. To some extent, contaminants are migrating off site in the following

manner:

• Surface water drainage carries dissolved and suspended constituents from

all areas of the site directly to the Hackensack River.

• Sediment transport in the surface drainage occurs mainly during high flow

periods. Sediment transport from the site has been limited, especially

during normal flow periods, by the tidal gates and settling basins.

• Groundwater flows primarily toward the disturbed and backfilled marsh

area to the south of the SCCC site. There is a smaller component of

groundwater flow directly toward the Hackensack River to the east.

Indirectly, shallow groundwater and surface water are hydraulically

connected to the Hackensack River.

The major direction of groundwater flow is to the property south of the SCCC site. This

area is the Koppers Seaboard site and impacts from similar activities as those on the

SCCC site have been documented. The Koppers site has been extensively investigated

and contaminants similar to those found on the SCCC site have been documented,

particularly naphthalene, chromium, and lead.

It was not practical in the remedial investigation to directly measure the impact from the

site to the off-site areas. The Hackensack River is a major navigable waterway with

strong currents and tides. The boundary between the shoreline and the river is abrupt.

Mixing and dilution of site discharge occurs rapidly with no transition zone. The general

area along the Hackensack is highly industrialized and SCCC is one of many potential

source areas. However, a calculated estimate of contaminant amounts that could be

contributed by the site is presented in the following section.
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5.6 ESTIMATES OF FLOW VOLUMES AND CONTAMINANT LOADING

Given the difficulty of directly measuring off-site impacts, some estimates of the volume

of surface water and groundwater from the SCCC site can give some perspective on the

level of off-site impact. To this purpose, estimates of surface water and groundwater flow

have been made and are presented in the following paragraphs. These estimates are

intended only to give a feel for the magnitude of the problem, and possibly suggest

additional areas of analysis in the Feasibility Study.

5.6.1 Surface Water Volume Estimates

Prior to entering the Hackensack River, the surface runoff from the site mixes with

groundwater discharge, runoff from the Koppers site to the south ditch and runoff from

the Belleville Turnpike in the north storm drain. Assuming 70 percent of the average

44 in. of annual precipitation falling on the site ends up as runoff, the 22-acre area

contributes approximately 56 acre ft or 2.5 million ft3 per year, or less than 6,800 fe per

day. Assuming a loading of organic constituents of 2.0 mg/kg, approximately 0.4 kg/day

would be transported in surface water.

5.6.2 Groundwater

A rough estimate of groundwater flow was made using the results of the slug tests and

the water table map (Figure 5-8) applying Darcies law to calculate the volume of flow

through a cross section of porous medium, Q = KiA, where Q is the flow volume, K is

hydraulic conductivity, i is the gradient of flow, and A is the cross-sectional area. For

the purpose of this calculation, four cross-sectional areas were considered parallel to

discharge areas along the southern and eastern site boundaries. Using the gradient

measures from Figure 5-8 in each area, plus average K values based on wells, the

prospective area volume estimates of discharge from the site to the Hackensack River and

to the south were estimated. It should be noted that the actual area of discharge in either
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direction is not known. Based on the site cross sections (Figure 5-5) and the piezometer

test results, groundwater does not discharge directly at the river bank, nor does the flow

to the south primarily go directly into the drainage ditch.

The results of the flow calculations are presented in Table 5-13. Total flow is estimated

to be approximately 524 fe/day, of which an estimated 16 percent is directed toward the

river. Assuming a loading of 100 mg/L of organics in groundwater, total site discharge

would be approximately 1.5 kg/day, with 0.23 kg/day directly toward the Hackensack.

These values represent groundwater quality at the site boundary and the actual

concentrations and loading at the discharge area would be affected by chemical mobility,

distance to the discharge area, and changes in sediment permeabilities. Retardation of

most of the chemicals of concern is high and as noted earlier, most of the groundwater

does not discharge immediately to surface water near the site boundary.
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Table 5-13

Estimate of Boundary Flow Off-Site
SCCC, Kearny, NJ

.:.:.'.:.". :.:-:;:::::::::::::;: - .rmlll
Hackensack River
between MW-14 and NEC (MW-8)

Hackensack River
between MW-14 and SEC (MW-9)

E-W Drainage
between MW-4 and SEC (MW-9)

E-W Drainage
west of MW-4

14L
8L

14L
9L
13L

4L
9~

13L

All
Tests

2.8

5.3

8.4

5.34

275

275

725

750

0.0033 4,125

0.0020 4,125
(E-W

component)

0.003 10,875

0.0028 11,250

38.1

43.8

274.1

168.2

Total EstirT!ated Boundary Flow

NEC = Northeastern comer
SEC = Southeastern comer
E-W = East-West

5-59
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SECTION 6

CONCLUSIONS AND RECOMMENDATIONS

As a result of past activities at the SCCC site, releases to soils and groundwater have

occurred involving several groups of chemical constituents.

• Polynucleatic aromatic hydrocarbons (PAHs), including naphthalene,

fluoranthene, and pyrene.

• Phenols.

• Metals, particularly chromium and lead. (Associated with the use of

chromium waste and other waste as structural fill over most of the site.)

• Chlorinated phenols.

• ChIarobenzenes (mono, di, and tri).

• Volatile hydrocarbons, benzene, toluene (BTE), ethylbenzene, and xylene

(BTEX).

• PCBs (found in concentrations of concern only on the transformer pad,

septic tank solids, and in waste drums). As discussed in Subsection 5.1,

there is a question on the positive identification of PCBs.

• Chlorinated solvents, TCE, PCE, and their breakdown products. (Limited

to the northeast corner of the site and not related to any of the documented

site activities.)
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A list of chemicals of concern is presented in Table 6-]. This list includes constituents

found in waste, soils, sediments, groundwater, and surface water during the RI, except for

2,3,7,8-TCDD which was delineated in a previous investigation. Most of the constituents

were found in on-site soils and groundwater. The corresponding NJDEPE action level

for non-residential soils and Class II A groundwater is presented for each constituent.

Although the sand underlying the site is not a source of potable water, Class llA may

apply because the groundwater discharges to surface water. This is for comparison only,

since the actual site remedial action levels will be developed in the Feasibility Study.

6.1 SOURCE AREAS

There were three potential source areas identified and characterized during the RI: waste

lagoons, aboveground product storage tanks, and septic tanks. As a result of this

characterizations, the following conclusions are made.

6.1.1 Chromium Fill

The chromium fill covers most of the site and extends in places into the water table. Test

pit samples indicate that chromium extends into underlying soils at the base of the

chromium fill. The capping of the site has eliminated exposure to the waste to surface

runoff and wind but portions in the groundwater table can still potentially leach

hexavalent chrome to shallow groundwater. Because much of the waste is in the ditches

and along the banks, capping has probably not changed surface water quality. Since the

chromium waste covers most of the site, any action to address organics in soils will need

to consider the implication of chromium present in high concentrations.

6.1.2 Waste Lagoons

The waste lagoons are two contiguous bodies containing a combined estimated volume

of 7,400 yd3 (198,000 ft3
) of material. Although two physically distinct layers were found
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Table 6-1

Contaminants of Concern
and NJDEPE Guidelines

Non-Residential Class IIA
Contaminant Surface Soil Groundwater

(mg/kg) (mg/L)

VOCs

Methylene chloride 170 0.03

Vinyl chloride 7 0.002

1,2-trans-Dichloroethene 10,000 0.1

Trichloroethene (TCE) 100 0.001

Benzene 13 0.001

Toluene 1,000 1.0

Ethylbenzene 1,000 0.7

Xylene 6,300 0.04

Tetrachloroethene (PCE) 37 0.001

BNAs

Phenol 10,000 4.0

2-Chlorophenol 5,000 0.04

2A-Dimethylphenol 5,200 0.1

2A-DichlorophenoI 5,200 0.02

2A,6-Trichlorophenol 260 0.02

1,2-Dichlorobenzene 10,000 0.6

1,3-Dichlorobenzene 10,000 0.6

1A-Dichlorobenzene 1,200 0.07

1,2A-Trichlorobenzene 10,000 0.009

Naphthalene 4,200 0.03

Acenaphtene 10,000 0.4

Anthracene 10,000 2.0
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Table 6-1 (Continued)

Contaminants of Concern
and NJDEPE Guidelines

Non-Residential Class IIA
Contaminant Surface Soil Groundwater

(mg/kg) (mg/L)

Benzo(a)anthracene 2.5 0.01

Benzo(b)fluoranthene 2.5 0.01

Fluoranthene 10,000 0.3

Fluorene 10,000 0.3

Hexachlorobenzene 2 0.01

Pyrene 10,000 0.2

bis-(2-Ethylhexyl)phthalate 210 0.03

Benzo(a)pyrene 0.66 0.02

Benzo(g,h,i)perylene 2.5 --

Chrysene 2.5 0.02

Di-benzo(a,h)anthracene 0.66 0.02

Di-n-butylphthalate 10,000 0.9

lndeno( 1,2,3 cd)pyrene 2.5 0.02

Metals

Antimony 340 0.02

Arsenic 20 0.008

Berylliwn 2 0.02

Cadmium 100 0.004

Chromium -- 0.1

Copper 600 --

Lead 600 0.01

Mercury 260 0.002
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Table 6-1 (Continued)

Contaminants of Concern
and NJDEPE Guidelines

Non-Residential Class IIA
Contaminant Surface Soil Groundwater

(mg/kg) (mg/L)

Nickel 2,400' 0.1

Selenium 1,000 0.05

Silver 2,000 0.02

Thallium 2 0.01

Zinc 1,500 5.0

Cyanide 5,200 0.2
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(a dark tar-like lower layer overlain by lighter colored material with bladed crystals),

naphthalene was the most abundant constituent in all four samples of lagoon material.

Other PAH compounds and phenols were the next abundant. Dichlorobenzenes and

benzene were detected as a minor component of only one sample. Ethylbenzene and

toluene were also present as minor components.

The bulk chemistry of the waste lagoons is therefore more reflective of the naphthalene

production operation by Koppers before 1962. Although the lagoons contain two visually

distinct layers, the layers' chemistry is similar. Dichlorobenzenes appear to be a minor

component of the upper layer of the waste. This characterization is consistent with the

reported disposal of relatively small amounts of chlorobenzene waste between 1970 and

1979.

The waste lagoons are unlined and the base of the waste is below the elevation of the

shallow groundwater table. The lagoon waste is likely the principal source of releases of

naphthalene, other PAHs, and phenols to groundwater in the eastern part of the site.

Dioxin compound 2,3,7,8-TCDD was found in lagoon waste samples throughout the

vertical and horizontal extent of the waste material. 2,3,7,8-TCDD was not found In

surface water in the lagoon or in monitor wells adjacent to the lagoon.

6.1.3 Aboveground Product Storage Tanks

Product storage tanks and product handling areas were historically located around the old

naphthalene process area north of the lagoons and adjacent to Buildings 2 and 4. The

only remaining storage tanks contained trichlorobenzene and were cleaned out in 1991.

Therefore, as a potential primary source, these tanks are no longer an issue.

6.1.4 Septic Tanks

Levels of organic compounds in water and solids from four out-of-service septic tanks
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were at concentrations similar to nearby groundwater. Therefore, while the tank contents

contain site chemicals of concern, they are not a "hot spot" source area. SCCC is

currently planning to clean out and formally close the tanks.

6.2 SECONDARY SOURCE AREAS

Contaminated soils represent a potential source of constituents to groundwater and surface

water. Elevated levels of organic compounds were found in the old aboveground storage

areas in the process area north of the lagoons and around Building 2 storage and handling

areas.

Although chlorinated benzenes are not a major constituent of the lagoon waste,

dichlorobenzenes and trichlorobenzenes were found in surface soils in equal or greater

abundance than the PAHs. High concentrations in soils are a potential continuing source

of constituents to the shallow groundwater in the area. However, based on the

groundwater analyses and the analysis of soil boring samples below the water table near

Building 2, the greater mass of chemicals is probably already in the saturated zone.

6.3 PATHWAYS

Two principal pathways of contaminant migration were identified and investigated during

the RI: surface drainage and shallow groundwater. The sampling completed during the

RI confIrm that groundwater, surface water, and sediments have been impacted by

chemicals related to past site activities. Surface drainage from the site is directed to a

drainage gully connected through culverts to the Hackensack River. Groundwater flow

is directed primarily to the south (Koppers property), with a minor component toward the

Hackensack River.
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6.3.1 Surface Drainage

Levels of volatile and semivolatile constituents in the parFper-million concentration range

were found in surface drainage water. Although elevated levels were also found in

drainage ditch sediments, sediment transport to the Hackensack is limited by drainage

depressions and tide gates which restrict flow velocities. Therefore, the major migration

mechanism is constituents dissolved or suspended in surface water.

6.3.2 Groundwater

Levels of volatile and semivolatile constituents in groundwater are typically above 100

mg/L near the lagoons and other source areas. Free phase product was observed in one

monitor well (15L) and soil boring (SB-2) between Buildings 2 and 4. While most of the

distribution is consistent with known historical activities, there are several anomalies:

chlorinated solvents, including TCE, PCE, and their byproducts, were found in elevated

concentration in the northeast corner of the site (MW-8L) and in lesser concentrations in

MW-Il U/L in the process area. Although MW-8L is downgradient from the process

area and contains site-related BNA compounds, no potential source of solvents is known.

Groundwater flows from the site to the south (Koppers property) and to a lesser extent

to the Hackensack River. Based on the hydrologic site information, approximately 16

percent of the total site groundwater was calculated to flow toward the river. Site cross

sections and piezometers along the river bank indicate that most of the groundwater does

not directly discharge to the drainage ditch or the river bank but appears to continue

beneath these boundaries to a broader area of discharge.

The presence of a thick, dense regionally extensive clay stratum restricts vertical

groundwater flow. Based on available information, groundwater in the underlying

Brunswick Formation is not potable.
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6.3.3 Distribution of Dioxin

The presence of 2,3,7,8-TCDD appears limited to the lagoon waste and limited surface

soils adjacent to the lagoons. It was not found in monitor wells around the lagoon. Also,

although the recent wipe sampling of the distillation building was inconclusive (due to

sample interference), historical association with the naphthalene manufacturing and past

sampling indicate that portions of the building surfaces are contaminated with 2,3,7,8­

TCDD. Although 2,3,7,8-TCDD is not migrating off site, its presence will need to be

considered in the Feasibility Study of remedial alternatives.

6.4 ADDITIONAL DATA NEEDS

Before proceeding with the Feasibility Study, it is recommended that groundwater

physical and chemical data currently being collected by others on the Maxus and Koppers

sites be reviewed and integrated with the site groundwater data. Evaluation of

groundwater alternatives should be based on an area perspective since contaminant

sources and releases to groundwater are known to have occurred at the Koppers site and

may also have occurred on the Maxus site.

A resolution should be reached regarding the possibility of false positives for PCB

detection. Since only waste samples and a transformer pad sample are in question, this

will not have any effect on the bulk of the FS. However, the issue should be resolved

and resampling done, if necessary.
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L00 ~~~-~-_=___:_~~-_-------~-- Art ..., I.. av.lla~h1 _(01 •• ~"IJJ, .....t .1 u,•• , ., ••••~.,.,••••• ,. II .,•• t," ,., '" ......., ••••1.,., .. ,.,,.,

QUAl ITY OF WATER _...,j8~;...1-,.{,tt'_f_:f{:..;I.:.j .....#J_. _

D.,th of .... , In •• 11 II? Fut D.,U of foot,l.CI la ".11 _
D.,th of AI, Lin. In •• II_Feet T".

rc:Jlle. '1'..,. tClCZJ" Ilt r 0.,..' VUSED FOR II...._~~t-

Tall IIlece: DJ••et.' I.c'••

OWNER Gc.h I <) ~fC' n e C!"'cz"'(~'ADDRESS t?~//c f/I//e.. dke
Owner' ••,11 Ro. SURFACE ElEYATIOI Feet

(A••~ • .... .••• I •••' J

LOCA11 ON __--!:.,Bo!.,k,C./.t!jIr=:::..&;l.:J,/,'J.I.L/..s:::<":.-...l.8.L.J.M:.u:::;e__..J.&:...u;;e;,d<lJ....L1=:..NlJ.?¥I"---L/Y,X&W.:r:~.-----
DATE CONPLETED _~t!uVt...l:o(!~\/,,-,/r...r.</-'f' DR rLL ER A If t'. 'e r d IT C"?TV'";/'
DIAMETER: to, " Inch.. lotto.. '" Illch. TOTAl DEPTH 2/S- Fut
CASING: T,,1' A//( a".",tclt'!/ DI.uh, .fp I.c", Lu.U /()o Fut

w.t., ,1 ••• to F•• t •••••••,f.c.

~0Il" • 7

t. PERMANENT PUMPING EQUIPMENT:
Typ. Sv b ~"t1 ~ ''0' "Ie.

C.,.clt)' b I.'.M.

I.

'1.

U.

'IIJ.

2.

Siz. of6. SCREEN: T)'IIe 0'''' In. _ D1••• t.' I.c'••

(

To' Fe.t
Ru,e In D.,tll

10ttOll Feet

12.

I. RECORD OF TEST: Dat. ,AI.,,)' '1
St.tlc wahr 1..... 1 "f.r. , ••,1.. 2?! Fut ,.1_ .or fac.
, ..,In. level I to fut "low nrfac••ft.r ¢ ...re ,.,ht
Drawel..n &7 Feet ".cl flc enacl t, lala. Mr .Ia. M' ft••f .......
I.w ..... ,.e1 ·'f' b Me 1'C- ( A Ie:. low .....re' _

10.

3.

••
5.



(IIOT., v•• ,,,It., .Jd••, ,ltle .It,., I.r .fldltl.I6_1 I,,'.r •• ,l clt •• ,., .1 ••'.r/.'. ", •• f, •• • fI •• ".1,-1 • • , tlte .".' ••t,'clt ••, . ••• Ieh .t ._liIol.' c •• 'ft' .rr ' •••• , •• tc.)

0 ... rved a Hee t on ne. r by "el Ie __4'.;;.-'_0_........;;.._.. _

F•• t

F•• t

,0- \I
.( 4' ",.', \

0'

I.P.M. _

26-/3-775"l1
Penllt lIod6-/7t!.3
Ap,l ication 110. _
County _

1.110'" ,ar ala. t •

I.s=I. P.

l."'t" Fe.t

ADDRESS -.:...?_tJ-,P"",-(_If_.d_CO_'1-,--f-,~....tJ_J,,-7<-- _
SURFACE ElEVATION ....,j/!"-.~Q F II t

(A' ..",. _t' ••••• ' •••'j

RECORD

C.ue I tf ..... Per ala. per ft. of ~ra."o"a

1_ ..... re.. AIR (/1(.' G

Mfr •• a..a /11 t:'IERf,
How Dr I ven It liP!?;'

Feet ·-~·D.,th of Foohlace III .ell __-=....F. e t

WELL

_~t aboye •• rf.ce

I~.n YI.ld / n ?fJ.11J.,,, /pua pin, ~ir:Qolll:_ f •• t ,.10" elf f. e •

feat ,.10" ••rhea after_.2~ .o.r. , •• ,Ia.

DEPARTMENT Of CONSERVATION
AHD ECONOMIC DEVtLOPMEHT

DIVISION OF WATER POLICY I SUPPLY

-
T.il piece. Di'.lter __~ I"chll

PERNANENT PUMPING EQUIPMENT:
T,pe JlJ!3/11I?RJt/1lF'•
Cu.c I ty /SfJ 8. P.N.

Oe pth of Puap In Iotell ;J..-U

static w.ter level bafore

PUlping level /4<6 (
r I

Orawdown /.3y Fe.t Spaclflc
How PuaPed .ICI ()1I1f?flf,6LE""

LOWS NATURALLY .- Gallon, per Mlnote at F•• t .'0"•••r fael

", './ \/___~ Saap": Ye,_ 10._

Tute No 1fJG" Color C( FIt~ T..,. OF
L00 "';'{J-::-:-~~~r::_~~~~~~::::J,z..:.::.j:......:.f::..:::.v...:::"~l..:=_;C::--~ Ar a ea., II I • va III b" If...r'"(01 •• ~.'.II ." •••t .1 ."•• , .r ...../..rill' • • " ..1. It .lectrlc ,., •••••~•• _, ••••, .r"ld c ._y J

Dellth of Air Line in well-=-Feet De'th of Meter 011 Pu..__.:-.. _
USED FOR IAJj)~JT,f11t-<- AMOUNT her.,e v-v 8.110"1 Dall,

Mlllau~ 81110111 Dill,

SVLo"CE OF DATA __::-- --::_....
DATA OSTA IlfEO BY -;(f-;~,C_=V:...;i;.:...Jl-ft.....-L_:.tn.....loF....;:t.:...;L:..LI_____ De te IPRt(. /~7.? ~=--Y

Size ofSCREEN: Type Open ing Dla.et.r Inc"" Le",t. F•• t

{

Top __- Feet Geologic Forution 7:£/3
R.nge Bottoa Feet

rater rilll' to ---

RECORD OF TEST: D.teAe~,c.

OWNER 1..' E £,V ,f-f{f<. PAR~FFj.JI(/E (" t>

Ownl r 'I Well 110 • •ttol-..t( _

LOCATION If) !3G1,IJCIA-Rt)/ ~IcWIRk-
DATE CQto4PLETED APRIll 0.1hrY DR ILL ER _At....:...'~(...JrO",,-V_"~/:....::-_I.;..r,_<,=-_-<._' l--:..., _

o JAHETER: top 7' I nC"hea Botton ~ Inch.. TOTAL DEPTH S7J...3
CASING: Type {3tA-oK flAp. Di ... ter--"9"~·__Inch.. Len,th 10

lit .. 17. ICoo

(IIOT., v•• ,,,It., .Jd••, ,ltle .It,., I.r .fldltl.I6_1 I,,'.r •• ,l clt •• ,., .1 ••'.r/.'. ", •• f, •• • fI •• ".1,-1 • • , tlte .".' ••t,'clt ••, . ••• Ieh .t ._liIol.' c •• 'ft' .rr ' •••• , •• tc.)

0 ... rved a Hee t on ne. r by "el Ie __4'.;;.-'_0_........;;.._.. _

F•• t

F•• t

,0- \I
.( 4' ",.', \

0'

I.P.M. _

26-/3-775"l1
Penllt lIod6-/7t!.3
Ap,l ication 110. _
County _

1.110'" ,ar ala. t •

I.s=I. P.

l."'t" Fe.t

ADDRESS -.:...?_tJ-,P"",-(_If_.d_CO_'1-,--f-,~....tJ_J,,-7<-- _
SURFACE ElEVATION ....,j/!"-.~Q F II t

(A' ..",. _t' ••••• ' •••'j

RECORD

C.ue I tf ..... Per ala. per ft. of ~ra."o"a

1_ ..... re.. AIR (/1(.' G

Mfr •• a..a /11 t:'IERf,
How Dr I ven It liP!?;'

Feet ·-~·D.,th of Foohlace III .ell __-=....F. e t

WELL

_~t aboye •• rf.ce

I~.n YI.ld / n ?fJ.11J.,,, /pua pin, ~ir:Qolll:_ f •• t ,.10" elf f. e •

feat ,.10" ••rhea after_.2~ .o.r. , •• ,Ia.

DEPARTMENT Of CONSERVATION
AHD ECONOMIC DEVtLOPMEHT

DIVISION OF WATER POLICY I SUPPLY

-
T.il piece. Di'.lter __~ I"chll

PERNANENT PUMPING EQUIPMENT:
T,pe JlJ!3/11I?RJt/1lF'•
Cu.c I ty /SfJ 8. P.N.

Oe pth of Puap In Iotell ;J..-U

static w.ter level bafore

PUlping level /4<6 (
r I

Orawdown /.3y Fe.t Spaclflc
How PuaPed .ICI ()1I1f?flf,6LE""

LOWS NATURALLY .- Gallon, per Mlnote at F•• t .'0"•••r fael

", './ \/___~ Saap": Ye,_ 10._

Tute No 1fJG" Color C( FIt~ T..,. OF
L00 "';'{J-::-:-~~~r::_~~~~~~::::J,z..:.::.j:......:.f::..:::.v...:::"~l..:=_;C::--~ Ar a ea., II I • va III b" If...r'"(01 •• ~.'.II ." •••t .1 ."•• , .r ...../..rill' • • " ..1. It .lectrlc ,., •••••~•• _, ••••, .r"ld c ._y J

Dellth of Air Line in well-=-Feet De'th of Meter 011 Pu..__.:-.. _
USED FOR IAJj)~JT,f11t-<- AMOUNT her.,e v-v 8.110"1 Dall,

Mlllau~ 81110111 Dill,

SVLo"CE OF DATA __::-- --::_....
DATA OSTA IlfEO BY -;(f-;~,C_=V:...;i;.:...Jl-ft.....-L_:.tn.....loF....;:t.:...;L:..LI_____ De te IPRt(. /~7.? ~=--Y

Size ofSCREEN: Type Open ing Dla.et.r Inc"" Le",t. F•• t

{

Top __- Feet Geologic Forution 7:£/3
R.nge Bottoa Feet

rater rilll' to ---

RECORD OF TEST: D.teAe~,c.

OWNER 1..' E £,V ,f-f{f<. PAR~FFj.JI(/E (" t>

Ownl r 'I Well 110 • •ttol-..t( _

LOCATION If) !3G1,IJCIA-Rt)/ ~IcWIRk-
DATE CQto4PLETED APRIll 0.1hrY DR ILL ER _At....:...'~(...JrO",,-V_"~/:....::-_I.;..r,_<,=-_-<._' l--:..., _

o JAHETER: top 7' I nC"hea Botton ~ Inch.. TOTAL DEPTH S7J...3
CASING: Type {3tA-oK flAp. Di ... ter--"9"~·__Inch.. Len,th 10

lit .. 17. ICoo



Feet

no

Size_lnche.

110,_

POl'lllt No. 2&=".,0
Ap;llication 110. _

County ~J;; {3;~

len I tll F. e t

TOTAL DEPTH 5~OO~ re.t
Len, tIl_';;..;.O__JF e e t

:;4Te.', o F

Are ... ,1 .. available?
It .,•• trl. I., •••••~•• • 1••••

'1'YI.ld __'_v '.llo•• Jar .I •• t.

____illche.

II r.d ·~;·~:;.,;:_·_:~~_e _

Lell'th , •• t

Geo I 01 i c Fo r.at Ion _

Size ofOpen Ing_ Dla.eter lllclle.

DEPARTMENT Of CO~SERVATIOH

AHD ECONOMIC OEVELOPMEnT
DIVISION OF WATER POLICY &SUPPLY

WELL RECORD

Ta. t.

Type of Neter Oft Pv•• ~I_O _

{
Aver.,. aallon. DallyAMOUNT
Max leve Ga II 011. Da I "y
Suple: y..2-

Ij 0 ad 0 r q 0 Co, 0 r __.;c;.;1;;.9=Q..:,r _
LOG ':"::-:-_:-"_];..;;;.J-.:J...i':....;:;;.;.:.:.'3.;.~;,.ri_~I'.:.:.(l-:r._. _T'_'J_C_l(_il_n_d_~_·_!1_11_1~e __

(Ql~. 4.'.JI. eft '.cl .f eA •• , .r en ••,.,.,. _' •• t."""/011 c.~,)

SOUR CE OF OATA ~r.;..\t;;.;r...:.. .;.b...;,T'...;fj;.;n.;.(...;,]_··...;e;..l;..l__~_T_':_l_l_l_n_f_'_,",_I}_,__.l_!1_C_, _

DATA OBTAINED BY

QUALITY OF WATER _

Depth of Air Line In well-lLl-Feet

Type '':' 'Jrd.ne Hfr •• •••• Je l:~ t:'1I"

CaP.city 75 G.P.N. How Driven e 1e c t r'! c II, P. Ib
Depth of Pu.p '" well ~,00 Feet Duth of Footplece III ",.11 ~I)

USED FOR ......;L...;.·0;..,0:,.;.1:;.;;;.l:1~r: _

Tail piece: Dia.eter lnehe.

Static water level before PU.'lnl :..;':.;.:_· F•• t ~.Io", ••rf.c.

""""'lL
Drawdown_:~-.~~v F.et

I I ;~~)(j If'-. I
Pu.pill9 eve __--.;.;..;...;;...__feet be 0'" •• rface a ter __..:·:.;'.:;.· llolra , •• , a.

ob.. rve cI • Hec t Oil ne a r by "el 11 ..:,:-;.;.;);.;=..:.;,;;,0 _

"ow Pu_ pe d _---'r...;..,.;.l~r.;b;.,;l;;.;n;,;.;;.e _

WElL flOWS UTIIRAllY Gal 1011' Jer ,Ullilte at F.et .~ov••Irf.c.

RECOR D OF TEST: Da t. -..:u:..·~• ...:rl..l.'-':;~.';':':.l.I-"'::;';~~;v;;,:':.;.~: _

Water ri.e. to Fe.t a~ove •• rhe.

'00 ... 7

fuAkQ Co.,S't=- I r.· t 10:1 '"'J. ADDRESS ~ 7l ... 1 c::-1l'v .. OWNER •• J . ~" .I •

Owner's Well 110. ,",':; e SURfACE ELEVATION I'.. :. eli ~ F e·e t
(A ..... •••" ... , •••1 J

,,,.

9. PERMANENT PUMPING EQUIPMENT:

II.

12.,

, O.

2. LOCHION •• :..: ~/:..A. P:~ , _::;sex vlJ. , ••• v •

3. DATE COMPLETED :rcu, ' 2~. ICIS' DRILLER
~. DIAMETER: top .. ~ Inches Bo ttOl'll G Inche.

5. CASING: Ty pe ~ t··~~ 1 :»i ••eter ::
6. SCREEN: Type _

(

Top Feet
Ruge in De;lth

Botto. Feet

8.

Feet

no

Size_lnche.

110,_

POl'lllt No. 2&=".,0
Ap;llication 110. _

County ~J;; {3;~

len I tll F. e t

TOTAL DEPTH 5~OO~ re.t
Len, tIl_';;..;.O__JF e e t

:;4Te.', o F

Are ... ,1 .. available?
It .,•• trl. I., •••••~•• • 1••••

'1'YI.ld __'_v '.llo•• Jar .I •• t.

____illche.

II r.d ·~;·~:;.,;:_·_:~~_e _

Lell'th , •• t

Geo I 01 i c Fo r.at Ion _

Size ofOpen Ing_ Dla.eter lllclle.

DEPARTMENT Of CO~SERVATIOH

AHD ECONOMIC OEVELOPMEnT
DIVISION OF WATER POLICY &SUPPLY

WELL RECORD

Ta. t.

Type of Neter Oft Pv•• ~I_O _

{
Aver.,. aallon. DallyAMOUNT
Max leve Ga II 011. Da I "y
Suple: y..2-

Ij 0 ad 0 r q 0 Co, 0 r __.;c;.;1;;.9=Q..:,r _
LOG ':"::-:-_:-"_];..;;;.J-.:J...i':....;:;;.;.:.:.'3.;.~;,.ri_~I'.:.:.(l-:r._. _T'_'J_C_l(_il_n_d_~_·_!1_11_1~e __

(Ql~. 4.'.JI. eft '.cl .f eA •• , .r en ••,.,.,. _' •• t."""/011 c.~,)

SOUR CE OF OATA ~r.;..\t;;.;r...:.. .;.b...;,T'...;fj;.;n.;.(...;,]_··...;e;..l;..l__~_T_':_l_l_l_n_f_'_,",_I}_,__.l_!1_C_, _

DATA OBTAINED BY

QUALITY OF WATER _

Depth of Air Line In well-lLl-Feet

Type '':' 'Jrd.ne Hfr •• •••• Je l:~ t:'1I"

CaP.city 75 G.P.N. How Driven e 1e c t r'! c II, P. Ib
Depth of Pu.p '" well ~,00 Feet Duth of Footplece III ",.11 ~I)

USED FOR ......;L...;.·0;..,0:,.;.1:;.;;;.l:1~r: _

Tail piece: Dia.eter lnehe.

Static water level before PU.'lnl :..;':.;.:_· F•• t ~.Io", ••rf.c.

""""'lL
Drawdown_:~-.~~v F.et

I I ;~~)(j If'-. I
Pu.pill9 eve __--.;.;..;...;;...__feet be 0'" •• rface a ter __..:·:.;'.:;.· llolra , •• , a.

ob.. rve cI • Hec t Oil ne a r by "el 11 ..:,:-;.;.;);.;=..:.;,;;,0 _

"ow Pu_ pe d _---'r...;..,.;.l~r.;b;.,;l;;.;n;,;.;;.e _

WElL flOWS UTIIRAllY Gal 1011' Jer ,Ullilte at F.et .~ov••Irf.c.

RECOR D OF TEST: Da t. -..:u:..·~• ...:rl..l.'-':;~.';':':.l.I-"'::;';~~;v;;,:':.;.~: _

Water ri.e. to Fe.t a~ove •• rhe.

'00 ... 7

fuAkQ Co.,S't=- I r.· t 10:1 '"'J. ADDRESS ~ 7l ... 1 c::-1l'v .. OWNER •• J . ~" .I •

Owner's Well 110. ,",':; e SURfACE ELEVATION I'.. :. eli ~ F e·e t
(A ..... •••" ... , •••1 J

,,,.

9. PERMANENT PUMPING EQUIPMENT:

II.

12.,

, O.

2. LOCHION •• :..: ~/:..A. P:~ , _::;sex vlJ. , ••• v •

3. DATE COMPLETED :rcu, ' 2~. ICIS' DRILLER
~. DIAMETER: top .. ~ Inches Bo ttOl'll G Inche.

5. CASING: Ty pe ~ t··~~ 1 :»i ••eter ::
6. SCREEN: Type _

(

Top Feet
Ruge in De;lth

Botto. Feet

8.



I. OWNER Fairmount Chemical Co " Inc .ADDRESS 117 Blanchard st •• Newark. N. J.

114 F.. t

•• r.M. _

ArpllCition 110. _
county --:

l.ngth

len gtll F•• t

_________ F.e t
( 1•••1 J

Dah 8/9/65

I.r. _

YI. III --.3_0_0 "110" ,. r .1 •• tI

l.n'tll F•• t

SURFACE ELEVATION

Geo 10' Ie Fo r•• tI on _

D1••• ter_8=-__ lnc"..

N fra. • ••• _

1I01f Driven _

Newark. Essex County
DRillER Somerville Well Drilling Co.

Bottolll __8_lnclI.. TOTAL OEPTH_):..;;O;.;:O:.-__ F•• t

2b.el fie C.,.el t, la... Nr al•• Nr ft. of 'rawdow.
•_ •••••r.' __•...;,e_i..;;r _

Size of01l.nln9 __ Dh•• ter lncll ••

--------------------

DEPARTMENT OF CONSERVATION
AXD ECONOMIC DEVELOPMENT

DI VI SION OF WArER POll CY I SUPPLY

WELL RECORD

SOURCE OF OATA Somerville Well Drilling Co.
DATA OBTAINED BY ~S~am~e~ __
("01., U•• • , •• , .,tI•• f ,tt,. oA • ., tor .tltllIl •• ., I"t ••••"." ••• 11 at I.,.t •• t •• ,.,. p ••• , •• t.~.-".,,_J. of ,It_ ••'er, .t.,cll ••~, ,eA ., .,eel.1 c •• In, .t, ", • •'c.)

Typ. _

C.,.elty G.r.N.
Deptll of PUlP In '1.11 Fe-t Ollltll of Feotll'.ee In ",.11 het

Tail piece: DIa •• ter lllelle.

Dr.wdown

static w.ter lev.1 b.for. pu.'lnl~ 5oe..zO:._ F•• t '.1." •• r f.c.
p•• ,ln, l.v.I_.....;;;2~0..;;0 f •• t 11.10'1 ..rhe••U.r 8.;;..... .0.r. ,.. ,1 ••

Owner', We" 110. _

150 Fo.t
II ow r".ped a_i_r _
011.. rv.d • H.e t on n•• rby '1.1 II Da.JIO~nL:e _

01 AHETER: toll • 8 I nchea

CAS Ilf G: Ty,. _...:LD=r:;.;~;;;.·v.;.e~ _

LOCATION 117 Blanchard St ••
DATE COMPLETED Industrial

WEll flOWS NATURALLY 811"011' ,.r MIn .. te .t F•• t .,."•••r f.c.
W.t.r rl ••• to ~~---F•• t .'0'" •• rf.c.
RECORD OF TEST: D.t. __8_1_5/_6_5 _

De,tll of AI r lin. In w.II__ fut TYII. of leeter on r...' _
USED fOR Industrial {Av.ra,e_' lallon. Dally

I' .,_ C.."v' ""/' /,; ,'f ,','... ~ I - ", 1.,/( / I ~~~"J Maxl.ue la II Oft. D. Il y~ "y UI'.11 - At .. , I:. (,,'a~','" ,,1/. '/"""~- ,or' 7...· -----qUALITY OF WATER Sa.,l,,: Yu_ .o.~
Tute slightly sal;lo~ none redC8~ T.., •• 1'·.... ./ >"oF

LOOo - 55' overburden, 55 '-]DO'sandstone Ar....,h. aVI"alll.? ....n..o _(tu •• 4"'11• ... '.ct .f •••., .r ... ••~.r., • ....,. 'f ".ctr'c I., •••••4•• • 1••••f.,., •• ••",

, 011" '7

II.

I. PERMANENT PUMPING EQUIPMENT:

6. SCREEN: Ty,. _

{

Top F•• tRang. In Depth
8otto. feet

2.

3.

,..

,.
5.

12.

, O.

8.

I. OWNER Fairmount Chemical Co " Inc .ADDRESS 117 Blanchard st •• Newark. N. J.

114 F.. t

•• r.M. _

ArpllCition 110. _
county --:

l.ngth

len gtll F•• t

_________ F.e t
( 1•••1 J

Dah 8/9/65

I.r. _

YI. III --.3_0_0 "110" ,. r .1 •• tI

l.n'tll F•• t

SURFACE ELEVATION

Geo 10' Ie Fo r•• tI on _

D1••• ter_8=-__ lnc"..

N fra. • ••• _

1I01f Driven _

Newark. Essex County
DRillER Somerville Well Drilling Co.

Bottolll __8_lnclI.. TOTAL OEPTH_):..;;O;.;:O:.-__ F•• t

2b.el fie C.,.el t, la... Nr al•• Nr ft. of 'rawdow.
•_ •••••r.' __•...;,e_i..;;r _

Size of01l.nln9 __ Dh•• ter lncll ••

--------------------

DEPARTMENT OF CONSERVATION
AXD ECONOMIC DEVELOPMENT

DI VI SION OF WArER POll CY I SUPPLY

WELL RECORD

SOURCE OF OATA Somerville Well Drilling Co.
DATA OBTAINED BY ~S~am~e~ __
("01., U•• • , •• , .,tI•• f ,tt,. oA • ., tor .tltllIl •• ., I"t ••••"." ••• 11 at I.,.t •• t •• ,.,. p ••• , •• t.~.-".,,_J. of ,It_ ••'er, .t.,cll ••~, ,eA ., .,eel.1 c •• In, .t, ", • •'c.)

Typ. _

C.,.elty G.r.N.
Deptll of PUlP In '1.11 Fe-t Ollltll of Feotll'.ee In ",.11 het

Tail piece: DIa •• ter lllelle.

Dr.wdown

static w.ter lev.1 b.for. pu.'lnl~ 5oe..zO:._ F•• t '.1." •• r f.c.
p•• ,ln, l.v.I_.....;;;2~0..;;0 f •• t 11.10'1 ..rhe••U.r 8.;;..... .0.r. ,.. ,1 ••

Owner', We" 110. _

150 Fo.t
II ow r".ped a_i_r _
011.. rv.d • H.e t on n•• rby '1.1 II Da.JIO~nL:e _

01 AHETER: toll • 8 I nchea

CAS Ilf G: Ty,. _...:LD=r:;.;~;;;.·v.;.e~ _

LOCATION 117 Blanchard St ••
DATE COMPLETED Industrial

WEll flOWS NATURALLY 811"011' ,.r MIn .. te .t F•• t .,."•••r f.c.
W.t.r rl ••• to ~~---F•• t .'0'" •• rf.c.
RECORD OF TEST: D.t. __8_1_5/_6_5 _

De,tll of AI r lin. In w.II__ fut TYII. of leeter on r...' _
USED fOR Industrial {Av.ra,e_' lallon. Dally

I' .,_ C.."v' ""/' /,; ,'f ,','... ~ I - ", 1.,/( / I ~~~"J Maxl.ue la II Oft. D. Il y~ "y UI'.11 - At .. , I:. (,,'a~','" ,,1/. '/"""~- ,or' 7...· -----qUALITY OF WATER Sa.,l,,: Yu_ .o.~
Tute slightly sal;lo~ none redC8~ T.., •• 1'·.... ./ >"oF

LOOo - 55' overburden, 55 '-]DO'sandstone Ar....,h. aVI"alll.? ....n..o _(tu •• 4"'11• ... '.ct .f •••., .r ... ••~.r., • ....,. 'f ".ctr'c I., •••••4•• • 1••••f.,., •• ••",

, 011" '7

II.

I. PERMANENT PUMPING EQUIPMENT:

6. SCREEN: Ty,. _

{

Top F•• tRang. In Depth
8otto. feet

2.

3.

,..

,.
5.

12.

, O.

8.



h.t

S h,_lnch,.

I.P.M. _

3/8/68

'.ralt .0. '2.'- - 413~Applica tlOII .0. _Coullt,
_

L.II, tit F•• t

h.t

t:?~.. /.3 - 77.4 CJ

Date

11.'.--_-

s..,la; Yea_
claar T..'. oF

Ar....,1 .. 1'Ullallle '/ -4ft~'I1---
II .,.~C',. I., •••••4., .1••••

........r ••
___

Color

ADORES~ U? Blanchard Str••t, N••ark,SURFACE ELEVATION
F,. t(

' •••1)

Trll. of Mltlr on Pua' _

{

hlra,. e.1I0.. 1 D.II,
AMOUNT

MllIlau. 8a lion I DI 11'1

... ....zx..

Mfr.. • •••

_Mow Drlv.II _

Sltel fie CU.cl t,__...20--._,••I....r al•• "r ft••f 'rawd.w.

Dla•• ter 8- Incll ••Size of .0,,"1"9_ Dla., \0, r IlIcll ••
F.. t j

Geoh,lc For-atl011feet

IlIch,. lell,tlt

Odor non.

• 1 .11•• , ., .ft ••".,.c••Il •• C.

DEPARTMEMr OF CONSERVATIONAHD ECONOMIC DEVELOPMENTDIVISION OF WATER POLICY &SUPPLY
WELL RECORD

(NOr•• v.. • ,,,., .,tI• •1 IAII .,.,., tor .<ldHI.ft.' hl.,•• Il _, •• I., .f ••,.,1.'. ".a.".1 .4,

,",,,,,, ., '11••"", •• .,." .,,,, .A,'ell ., 'I'oele' c •• "" ." , •••",•• le.)

'URCEOFOATA So_.rvilla '.U D.SJJSng Ca.DATA 08TAINEO 8Y ~9~.~.~. __

qUAL ITY OF WATER __a~Q....QOA.IdoL..-
_T•• teDuuQ~n~.~ _

LOG ,.,~11i~.i.Jr. i., ri .... i ••a­,..".,., ..",)

C.'.eltr e.p.M.
'.lIth of 'n. In w.ll Feet DI,th of Foot,l.ce 1ft '1.11

_

USED FOR ---Ic;;&Ou;0....l"-J1..&la~g~-----

",th of Air Line In •• II f.et

YI.ld _2....014ol0~__••110•• ,.r .1 •• t.
St.tlc water lev.1 ~.fore , •• ,111' __-41~OI---_-_------f•• t ••1o", ••r f.c.Dr.wdowll ~1w.~OY-__FI.t

low h.,ed ......l...rL-..IIt...LI.ut _

OWller" ••,11 .0.

2.

t. PERMANENT PUMPIRG EQUIPMENT:Yr"
_

• at.r rh•• to
F•• t .~ov•••rf.c.

, ••,ing l.vel_...2...1a.:O f •• t •• 10'1 •• rlac••fler
la•• ra ,.a,I't

O••,rv.d e'fect 011 n•• r~r •• 11. ----~A~ONA~.~--------------------------------

I. OWNER [air.aunt th••ical to.

-.
FOIl" 17

,,.

6. CAS I IIG: Tr Pe -te:t1r~1~vlf1.t--------I. SCREEN: Trll' _

Rang, ill D.,th {TO'
80t1o. _

2. LOCATION .,••ark, E•••x Com:lty3. DATE COMPLETE09/1 S/68
DRILLER So••t-yS)] •••11 DrUHng Co.

,. DIAMETER: to, 12 Inches lotto.. 8 Illch.. TOTAL DEPTH 250 Fut

e. RECORD OF TEST: Dlt. _.oa9.,..I.'u,8.,../6...7
_

10.

7. WELL Fl OWS ItATURAllY '.11 on. "r M111II Ie • t
f •• t ••0'1' •• r f • c •
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10.
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APPLICATION NO, _

Jifl ' /3. 77.)
PERMIT NO. ~)(..-r \-\'1' " "\

... .... ,... ....
COUNTY__··_·'_'_'_.'_'__._,.....;.•0-

,,,,.

H.P.

How meesured _

inches TOTAL DEPTH Feet
:C

~0Oiameter Inches length Feet

D~ter Inches length FMt

ADDRESS _

SURFACE ELEVATION __..;;2.:7.~:':~~'~=~2~:::~~__Feet(AboMI _ _ -.ell

Length -.JFeet

Geologic Formation _

, ....

_.5.: ..:.:"~ .. ~:: .:cl.?. ..:.:-.:.~ 1.i .. ~:... ';-; :...::~DRILLER _

YieIcI_____ Gallons per minute

Feet below ariIm
________ hours~

Spedfic ClPKity Gab. per min. per It. of dr.......
( ::i:i-:

Feet

Feet

Bonom _

Mfn.Name

How Driven _

."

Gallons per minute It _

STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

. DIVISION OF WATER RESOURCES

WELL RECORD

Size of Opening __

•. ~ 'l 3 I :~~.'!.Dlte _
iRDOFTEST:

Range in Depth JTopt Bonom ----

Tail Piece: Diameter lnchllS

Static Wlter I_I before pwnping

Pumping level __2....;0...;.C"- tnt below surface after

179Orawdown _

Depth of Pwnp in _II Feet

Depth of Air Une in well Flit

':" .... '":;Ji:.-:.cHow pumped _

ObMrwd.ffect on IlU'by wells_..:~:.:.·O::..;.;"..:~~ _

Capacity - G.P.M.

Owner's Well No, _.:.C-"'·'l:.:;c'-- _

WEll FLOWS NATURALLY _..;.:;;.;;~c_

PERMANENT PUMPING eOUIPMENT:
TyPl _

USED FOR

QUALITY OF WATER

Water rises to _

(NOTE: u. oth~"eM o( thl, Ih-r (or MJdltlOMl In(orm.t1on 1VCh., log ofm.rw/MI ".,."..trId.
~, o( th. -tHo Jlrm:h mllP.llcnch o( I{I«:J./ C6IIng~tI, nr:./

R.P.M.

Depth of Fooepiece In WIll Feet

Type of Mtter on Pwnp Sin_indies

___...;:';;.:;.;.'_Cl..;.U_!::_t_·.;,.---_;_<1_1__",_.~-.- •.••-_:-~-.'.-1-::-,••••••,••..'.""'~'_:-,,~.cN:.•• ,..,._••{ :::wn----- ::::~y
:'~.:~-i:::;t~'.l~(: ~ ~..;.:1c:· ].. t!C' _ _ ~ \0,; _~ '-~

Slmpl.: Yes _._._ No _

":-.' "-... ..~o :..:1cu:- ~GTIItI-..;·;;;,.·<....;·-.;;.;:;"...... Odor __·_' COlor Temp. OF.

32'" "c' ~"~'c ~""'d ~to"" HeLOG 72 f"'j"~. ""'?" v. c...• .JJ ••• ..;It;;"•• • - .. lo..: Are.-npl",vIlIabl,1
(OhM.,.,. 011 t.r;i of~ or011""'''''''''' ,,~ .._ "**,"" fwniIh Ol/PY./ ------

SOURCE OF DATA ••.i.n:)i..·;)l~(l ',iell .J::il~inl':; ";0 :..:~c

r 'OBTAINEDBY aAik---11.l2l;;;;i

) LOCATION _~~:.:...::C.:.::..~.:l:.::.:..:·:..:.:_.::::::.:.c...:.'"':..;·\..;:.;·::.:.:_=.;...::J:......: ...;.. ..:.• ..:.... ..;.. _

:0DIAMETER: Top inchllS

, CASING: Type _

.., SCREEN: Type _=- _

I, DATE COMPLETED _-_'~_"_:;_1_~_·. C_)'-_,·,_:'.. _

, *rNR.138,c,o,,_

APPLICATION NO, _

Jifl ' /3. 77.)
PERMIT NO. ~)(..-r \-\'1' " "\

... .... ,... ....
COUNTY__··_·'_'_'_.'_'__._,.....;.•0-

,,,,.

H.P.

How meesured _

inches TOTAL DEPTH Feet
:C

~0Oiameter Inches length Feet

D~ter Inches length FMt

ADDRESS _

SURFACE ELEVATION __..;;2.:7.~:':~~'~=~2~:::~~__Feet(AboMI _ _ -.ell

Length -.JFeet

Geologic Formation _

, ....

_.5.: ..:.:"~ .. ~:: .:cl.?. ..:.:-.:.~ 1.i .. ~:... ';-; :...::~DRILLER _

YieIcI_____ Gallons per minute

Feet below ariIm
________ hours~

Spedfic ClPKity Gab. per min. per It. of dr.......
( ::i:i-:

Feet

Feet

Bonom _

Mfn.Name

How Driven _

."

Gallons per minute It _

STATE OF NEW JERSEY
DEPARTMENT OF ENVIRONMENTAL PROTECTION

. DIVISION OF WATER RESOURCES

WELL RECORD

Size of Opening __

•. ~ 'l 3 I :~~.'!.Dlte _
iRDOFTEST:

Range in Depth JTopt Bonom ----

Tail Piece: Diameter lnchllS

Static Wlter I_I before pwnping

Pumping level __2....;0...;.C"- tnt below surface after

179Orawdown _

Depth of Pwnp in _II Feet

Depth of Air Une in well Flit

':" .... '":;Ji:.-:.cHow pumped _

ObMrwd.ffect on IlU'by wells_..:~:.:.·O::..;.;"..:~~ _

Capacity - G.P.M.

Owner's Well No, _.:.C-"'·'l:.:;c'-- _

WEll FLOWS NATURALLY _..;.:;;.;;~c_

PERMANENT PUMPING eOUIPMENT:
TyPl _

USED FOR

QUALITY OF WATER

Water rises to _

(NOTE: u. oth~"eM o( thl, Ih-r (or MJdltlOMl In(orm.t1on 1VCh., log ofm.rw/MI ".,."..trId.
~, o( th. -tHo Jlrm:h mllP.llcnch o( I{I«:J./ C6IIng~tI, nr:./

R.P.M.

Depth of Fooepiece In WIll Feet

Type of Mtter on Pwnp Sin_indies

___...;:';;.:;.;.'_Cl..;.U_!::_t_·.;,.---_;_<1_1__",_.~-.- •.••-_:-~-.'.-1-::-,••••••,••..'.""'~'_:-,,~.cN:.•• ,..,._••{ :::wn----- ::::~y
:'~.:~-i:::;t~'.l~(: ~ ~..;.:1c:· ].. t!C' _ _ ~ \0,; _~ '-~

Slmpl.: Yes _._._ No _

":-.' "-... ..~o :..:1cu:- ~GTIItI-..;·;;;,.·<....;·-.;;.;:;"...... Odor __·_' COlor Temp. OF.

32'" "c' ~"~'c ~""'d ~to"" HeLOG 72 f"'j"~. ""'?" v. c...• .JJ ••• ..;It;;"•• • - .. lo..: Are.-npl",vIlIabl,1
(OhM.,.,. 011 t.r;i of~ or011""'''''''''' ,,~ .._ "**,"" fwniIh Ol/PY./ ------

SOURCE OF DATA ••.i.n:)i..·;)l~(l ',iell .J::il~inl':; ";0 :..:~c

r 'OBTAINEDBY aAik---11.l2l;;;;i

) LOCATION _~~:.:...::C.:.::..~.:l:.::.:..:·:..:.:_.::::::.:.c...:.'"':..;·\..;:.;·::.:.:_=.;...::J:......: ...;.. ..:.• ..:.... ..;.. _

:0DIAMETER: Top inchllS

, CASING: Type _

.., SCREEN: Type _=- _

I, DATE COMPLETED _-_'~_"_:;_1_~_·. C_)'-_,·,_:'.. _

, *rNR.138,c,o,,_



C··"Mi 0.••t"r .w••, UlU .... , fer ••"l\loftal l .. t.,._,io" ......1 Ie••r ..... , ... la ,.,.. 'rat......... 1.,. •••r .....

• I!WP, .11I ... 11I .." ...... ,. or .,..tal a.al", .r'.. " .....u •• ate.)

{
Top Feet GecIoclc ftJraUm

anae 1n Depth BottOll Feet

-..11 piece. DiUll!ter Inches Lencth ~t

___,"t

_______ Feet

J'-/3,77$

Pennit No. ~l-~r

Awl1catio:, No.----
COWlty

LeDCtb Feet

DEPARTMENT OF CONSERVATION

AND ECONOMIC DEVELOPMEN",

Division of Water PoUCJ• & SUpply

WELL RECORD.

NF.R dRL'Et\,J (;//bvICAL
mer's ":fell No. _-'M........Aw:..;..._#"-..£I ~URFAr.F El EVATTC'!"

iCATI ON ...A::r.~"'~9ccl'.:&If:..----------------"7"::_::=_=_=:::7-cr:;;:A
::;:":i~'3'2l

C;A,f'I7'~ Y~ArEAHT:
.TE COMPLETED a -IS"s). DRILLER S· 0 'BE-CUa JI.<.E~L.~~ ~.

AMETER: Top go Inches BottOll ~ Incbes TOTAL DEPTH ~O Q Feet

I SING: 'I)'pe I21?JYIi -~¢L Diueter _..JI,p~_IDc:hea Lencth 90 reet

./ £.e of
:REEN: 'l)'pe !l'lJKt Openinc Diueter IDdJes

E.' ""LOIS NATURALLY ,.. Gallons per lIinute at "9 f'Ht &boYe surface

'a:~ .ses to Fcet abot-e surface

[CORD OF TEST": Date /l4tiC/l Ii; /j'52 Yield 90 Gallou per aiDlIte

static water level before pUaplnl .2/ f'Mt bela- nrtace

Pu.pll11 le"el /:l 0 feet bela. surface after Il boars ~1DI

DrMOlID 99 Peet SIlec1f1c Cll.pacitJ /. I Gal•• per .1D. rer ft. of dra..sc-

How Pt.ped Dee;> IJ/eLL ~/jpJIE How HUUred.4J8..~9'4v.£

ObMned effect CD nearb,r .ells ,41z DL1~eui.5 ..HA1l...£ _

»ERMANENT PUMPING EQUIPMENT: ,A..h IVI5.

'Dpe Cll.paclt)" Ga110u per aillUte

Holr Drlna .____ Hone Po-er LP.I. _

Depth of PlaP In ..11 Feet Depth or Foot piece 1ft ..n _

Depth of Air Ltne In wr.ll Feet T.Jpe of Meter on Pu.p __.

JSED FOR -LN./2.i/~:r.l?LAL___ {Aftrqe . . Gallou Dal17

AMOUNT
" MUillu. _~ GallOlla Dal11

QUALITY CF WATER. <::G)=;~~'L7l<1tJ""CO.....~;---_- SUple: Yea No. V

TUle lIo Odor ,.c4, (blor e4LA12. t.perature f 0,

LOG An ..pIes .vaUable?~

SOURCE OF DATA ~t-

DV ·" OBTA INED BY-~:;:'J'l"""~J,et....;;./k-"'-G-g-,-----D-A-T-E-_--4:-j1~/==/w.t)-,..-A:Q::"'l::'---_- - _-_-_-_-

C··"Mi 0.••t"r .w••, UlU .... , fer ••"l\loftal l .. t.,._,io" ......1 Ie••r ..... , ... la ,.,.. 'rat......... 1.,. •••r .....

• I!WP, .11I ... 11I .." ...... ,. or .,..tal a.al", .r'.. " .....u •• ate.)

{
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_______ Feet

J'-/3,77$
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NF.R dRL'Et\,J (;//bvICAL
mer's ":fell No. _-'M........Aw:..;..._#"-..£I ~URFAr.F El EVATTC'!"
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::;:":i~'3'2l
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.TE COMPLETED a -IS"s). DRILLER S· 0 'BE-CUa JI.<.E~L.~~ ~.

AMETER: Top go Inches BottOll ~ Incbes TOTAL DEPTH ~O Q Feet

I SING: 'I)'pe I21?JYIi -~¢L Diueter _..JI,p~_IDc:hea Lencth 90 reet

./ £.e of
:REEN: 'l)'pe !l'lJKt Openinc Diueter IDdJes

E.' ""LOIS NATURALLY ,.. Gallons per lIinute at "9 f'Ht &boYe surface

'a:~ .ses to Fcet abot-e surface

[CORD OF TEST": Date /l4tiC/l Ii; /j'52 Yield 90 Gallou per aiDlIte

static water level before pUaplnl .2/ f'Mt bela- nrtace

Pu.pll11 le"el /:l 0 feet bela. surface after Il boars ~1DI

DrMOlID 99 Peet SIlec1f1c Cll.pacitJ /. I Gal•• per .1D. rer ft. of dra..sc-

How Pt.ped Dee;> IJ/eLL ~/jpJIE How HUUred.4J8..~9'4v.£

ObMned effect CD nearb,r .ells ,41z DL1~eui.5 ..HA1l...£ _

»ERMANENT PUMPING EQUIPMENT: ,A..h IVI5.

'Dpe Cll.paclt)" Ga110u per aillUte

Holr Drlna .____ Hone Po-er LP.I. _

Depth of PlaP In ..11 Feet Depth or Foot piece 1ft ..n _

Depth of Air Ltne In wr.ll Feet T.Jpe of Meter on Pu.p __.

JSED FOR -LN./2.i/~:r.l?LAL___ {Aftrqe . . Gallou Dal17

AMOUNT
" MUillu. _~ GallOlla Dal11

QUALITY CF WATER. <::G)=;~~'L7l<1tJ""CO.....~;---_- SUple: Yea No. V

TUle lIo Odor ,.c4, (blor e4LA12. t.perature f 0,

LOG An ..pIes .vaUable?~

SOURCE OF DATA ~t-

DV ·" OBTA INED BY-~:;:'J'l"""~J,et....;;./k-"'-G-g-,-----D-A-T-E-_--4:-j1~/==/w.t)-,..-A:Q::"'l::'---_- - _-_-_-_-
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KEARIIY. II.J. Apr. 18. 1917F :. .:.--: : . ~ ::-: :::"

N~w YOAK O""'C:~. IO~ .ION••1'_ .ew YORI( CITY

FACTORY, KEARNEY, HEW .JERSEY,

"WHlTE TA.R PRODUCTS"

11D1tj'_~~............ rAt:. ""v"c._. 0"

-~

The state GeologIst.Trenton, H. J.

twenty-tlve teet. The well goes through red ahale.-

Dear Slr,
we have recently erected a plant ln Jterney, B. J. ~or

the manutacture o~ oreosote d1s1n~ectants and ~or re~ln1ng

napthalene. We are located on the weat bank o~ the Hackensack.
•

'fhe water which we have obtained 1s an7thlng but sat­

isfactory and very hard. Strange as 1 t may seem the 'Well water

was tested in January when we WFII using it pumpIng it with a

small hand pwr.p. This eave a result Showing quite hard water.

but still usable. On the basie or this anaiysls we arranged for:'
I~

Rlver, r1ght near the Pennsylvania high ape~ 11ne running

to the maln station in Hew York. aDd just a 11ttle below and

on the other side ot the river ~rc. Snake Bl1l. We are located

upon JIleadow laDd.--- -'-Por our water supply we sank an e1ght 1nch well to a depth

ot about three 'bundred teet. This well 1s cased to a depth ot

73 about s~ve_nt1~~~ee teet Where the caslng 1s drlven into bed

rock. The well borer assures us that we have a tight joint at

v'tUJ

bed rock, and that his hole 18 practically dry atter reaching

bed rock until he has obtained a depth ot about one hundred

."RDWALMER.
~lIt&••o... ~.

LOtt•••LANOC,RS..YICC "'''''.T•
.J_.J. SC~t~-:~..O

.
H.O. eOSWOA1'H.............
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a water sottener" Upon the installation 01" this machine asfUrther samples 01" water were taken and the ~alys1s showed a.ery much Increased hardness. At the later date we were pump­1ng wlth our mechanical equlpnent. The water was so much harder­than the or-lginal sample, taken that tbe water- sottener- does not

I
\

\ IilJld fg _ I~' "b.~, .

\
..,

(2)

work and the company have thrown up their hands on: the propos1 t.1on.For boller purpcees we'could probably get along b7 us1nga compound but for our d1s1nfectant work and for one step inour ne.pthalene retinlDg we shoul{ have water which does not givea prec1pl tate. We make up caustic 801utions and at presentthere:"18 ver,' heavy nocculent ..hi te preclp1tate. This precIpItatecertainly must be avoIded 1n the manutacture,ot d1s1ntectanta.The wa.ter teats high in percentage 01" '.chlorlde} 1n tact-.... . -- ~-..'

this increased percentage is one 01" the ma1n d1tferences CQD-pared w1th the aample taken last January. It. looks very muchas 11" there .a~ an 1nnc. 01" sea water into t.he well.' It the ~seal ~ bed rock 1s aa good as we are assured.Jth1s 1nficnr \must get 1n below that p01nt.
In the 11ght 01" your knowledge and experIence wouldthere be any advantageOQa 1n our attempting to, seal orr thewater, S~y above the two hundred toot level or'at such apoint as you could suggest, and taking our watel' trom below _._.'

\

t.hat point. D~ you know 01" th1s having been done successfully
"

'

in our'be1gbborhood or some other looality Where a like troubleI .'was experlenped. It there 1s much 11ke11~hood ot this reSUlting
I' I .

in better wa~el' we would not hesItate to ~ake the exper~ent.
I .

IWe w,111 add rurther that there ls&nother artls1an well
I

ion Ol.."::' nelgh~or' e property, the Martin Dennis Co.) about tive
}
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1s not as' haJ"d as o~s. This latter may be d';le to t.he tact
. : I' "

. that. they use a inuch larger volume ot water than we do.
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There are several hypotbeses which may be adTBnced to
account for the faots 8S you state thea. It is possible that
there 1s an In!'11tratlon of braokish \T8 ter where the casing 18
driven into the bed rook. Ag~lnst thiS you have tho testiconT of
your driller that ha mode a tight Joint at this point. There Is .
a pOBsibillt~ t'at sinoe theganeral dip of the beds Is westward.
brackish water .\aters the rock at some point cast of your ~cll and
Is carried down' ard toward your lOall throueh the oraoks and orevioes
which trend In 11~at direction, and that with pumplr.g you are drawing
into your well 11!1is seepage wsteT' £rol!l the river. There ls' a third
possibility - t11!l.t in your pUIDJdJ8 you are caldng dr~ts upon the
ground \7ater whillb hns been in storage in the rook for 811 extremely
long time. end bas 80 become highly charged with mineral matter,
whereas whtm you f1rst comenced to PUIDp you -uere USing water which
had reached its position more reoently. In the letter event. it is
conceivable that, ultimately this ancient water might be exhausted.iIf I b,ew more about the detailed suooession 01: beds which
overlIe bed rocklin your vlcin!ty. I might draw some inferences 8S
to ~he probabi11~y that braoklsh surface waters are seeping throueh.!
It might reqdilY,happen if the '3 feet of mGtorlol overlying theirock was lnrgelYlgravel or s&nd. If. on the o~~er hand, there we
tHok beds of tOt:~.gh clay. the probability ..ould be much decreased.. Yourt; truly.

.
i

...

•.• YOUl: 10 t ter 01:. :.p~l~ 18 in reference ~ to watcr- supply
at your Yearrley ~lunt ~88 ber.n received. The conditions ~hlch
you cantion have not been dupllccted in any w&11 1n new Jersey
which has been brouBht to 07 8t~r.tlon, there£ore I am not able
to advise you in tho l1Bht.ot provious experience. It ls, how­
ever, not uJWsuul td"flnd' water with bleh.mineral content in the
red shale ~ormation. but since you 40 not give me the analyses
of your water. I do not know whether its composition is the same.
or dlff'prent from these other wells. Kan7 7ears ago s deep

__l:'e11. \tnt:! ,itn.1 ~-.!..et :P~t~!'SfJ!!..!.r'_t~f' ? ..d p'h!"l!'. ~n~ while fresh water
. was found at 9",)0 teet in l1m1ted &::iounta. braokish "Soter was' ~ound

at depths of' 1.50Q to 1800 feet end it lIQS necessary to cese off the
bottom of the·~ell. ,

"
.: ...:l' . '.

.,,,.;,Thc Villite .Tar Company, 'n"':' .t ...••· ,.,., "~'ur~ H.' 0.:' :Bosworth;' }!nn08cr', ..i ~earney, n. J.
Dcar Sir:-
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(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY, NJ

Well Number

Coordinates

IiIW-1L

E6Q2518.73.N698Q67.65

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Drilling Contractor

Celia Greenman

Drilling t-1ethod

TOp of Casing Elevation 8.54 feet

Groundsurface Elevation 6.18 feet

Total Borehole Depth 21 feet

Total Well Depth 21 feet

Date Started 11/30/90

Date Well Completed- 11/30/90

J,C, Anderson

Hollow stem auger

Jon Urban

Geologist

Dri ller

DEPTH
IN FEET

~ BLOW ~ ~ ~
WELL CONSTRUCTION DETAIL ~ICOUNr i ~ i

... a::

DESCRIPTION

f-Q

I-

...

1-6

...

f-B

I-

71

1\
-
\1

1\

I

IX

0-2' 0-.3' silt (5YR314) dry. soft .
. 3-.S' Black asphalt type material,
sand size With gravel chunks .
. 6-1.5' silty sand (5R314) fine
grained, mottled, dry. some black
mottling.

2-4' Hater at 3.5'
Sand, (5YR3/2) brown-gray. fine to
medium, some pebbles.

4-S' Sand and gravel, brown-gray. green
pockets of chrome fill .

6-B' Same - green coated sandy grains.

B-10' Same.

l..-_~.l-.. -l-.-I-_.~_._L_-'---JL.-...-!-- ~~__d

(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY, NJ

Well Number

Coordinates

IiIW-1L

E6Q2518.73.N698Q67.65

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Drilling Contractor

Celia Greenman

Drilling t-1ethod

TOp of Casing Elevation 8.54 feet

Groundsurface Elevation 6.18 feet

Total Borehole Depth 21 feet

Total Well Depth 21 feet

Date Started 11/30/90

Date Well Completed- 11/30/90

J,C, Anderson

Hollow stem auger

Jon Urban

Geologist

Dri ller

DEPTH
IN FEET

~ BLOW ~ ~ ~
WELL CONSTRUCTION DETAIL ~ICOUNr i ~ i

... a::

DESCRIPTION

f-Q

I-

...

1-6

...

f-B

I-

71

1\
-
\1

1\

I

IX

0-2' 0-.3' silt (5YR314) dry. soft .
. 3-.S' Black asphalt type material,
sand size With gravel chunks .
. 6-1.5' silty sand (5R314) fine
grained, mottled, dry. some black
mottling.

2-4' Hater at 3.5'
Sand, (5YR3/2) brown-gray. fine to
medium, some pebbles.

4-S' Sand and gravel, brown-gray. green
pockets of chrome fill .

6-B' Same - green coated sandy grains.

B-10' Same.

l..-_~.l-.. -l-.-I-_.~_._L_-'---JL.-...-!-- ~~__d



(Page 2 of 2) OVERBURDEN WELL
PROJECT STANDARD CHLORINE
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1~-1~.5· caving.
1~, 5-16' sand. (5YR2/2) dark brown-gray

1~.5-15· clayey sand. 20~ clay.
15-16' grades to medium to coarse
sand. well sorted. subrounded grains,

WELL NUJ.1BER ....:J.1:.:.;.W.:,..-..::l.:.L _

DESCRIPTION

18-20' 8each sand as above; bottom 6·
gray clay. dry. stiff. silty .

16-18' Sand as above. at 16.7-17' thick
lense clayey sand.

12-1~' 12-13.2' meadow mat.
13.2-13.75' fine grained sand.
(10YR~/2) brown-gray. 20-30~ clay.
fairly plastic.

10-12' 10-10.3' caving. silt. grass roots,
10.3-10,5' black sand.
10.5-12' marsh mat. organic layer.
sulfur smell.

20-21' Sand. not representative due to
running sands.

1~-16'

100

100

NEll CONSTRUCTION DETAIL

13

11

9

DEPTH
IN FEET
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PROJECT STANDARD CHLORINE
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1~-1~.5· caving.
1~, 5-16' sand. (5YR2/2) dark brown-gray

1~.5-15· clayey sand. 20~ clay.
15-16' grades to medium to coarse
sand. well sorted. subrounded grains,

WELL NUJ.1BER ....:J.1:.:.;.W.:,..-..::l.:.L _

DESCRIPTION

18-20' 8each sand as above; bottom 6·
gray clay. dry. stiff. silty .

16-18' Sand as above. at 16.7-17' thick
lense clayey sand.

12-1~' 12-13.2' meadow mat.
13.2-13.75' fine grained sand.
(10YR~/2) brown-gray. 20-30~ clay.
fairly plastic.

10-12' 10-10.3' caving. silt. grass roots,
10.3-10,5' black sand.
10.5-12' marsh mat. organic layer.
sulfur smell.

20-21' Sand. not representative due to
running sands.

1~-16'

100

100

NEll CONSTRUCTION DETAIL

13

11

9
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Beach sand as above; bottom S"
gray clay, dry, stiff, silty.

Sand, not representative due to
running sands.

Sand as above, at 16.7-17' thick
lense clayey sand.

WELL NUI,1BER -...:f.1....;.:W..:,.--=1:.::L:...- _

DESCRIPTION

10-12' 10-10.3' caving, silt, gl'ass I'oots.
10.3-10.5' black sand.
10.5-12' mal'sh m~t. ol'ganic layel',
sulfur smell.

14-16' 14-14.5' caving.
14.5-16' sand, (5YR2/2) dark brown-gray

14.5-15' clayey sand, 201 clay.
15-16' grades to medium to coarse
sand, we 11 sort ed, subrounded gra ins.

1B-20'

12-14' 12-13.2' meadow mat.
13.2-13.75' fine grained sand.
(10YR4/2) brown-gray, 20-301 clay.
fairly plastic.

16-1S'

20-21'

;:.:.
.::::0..:
":.

." .:-

100

100

T
-- .-'

. =.-._ ..

WEll CONSTRUCTION DETAIL

PROJECT STANDARD CHLORINE

21
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13

11

9

DEPTH
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Beach sand as above; bottom S"
gray clay, dry, stiff, silty.

Sand, not representative due to
running sands.

Sand as above, at 16.7-17' thick
lense clayey sand.

WELL NUI,1BER -...:f.1....;.:W..:,.--=1:.::L:...- _

DESCRIPTION

10-12' 10-10.3' caving, silt, gl'ass I'oots.
10.3-10.5' black sand.
10.5-12' mal'sh m~t. ol'ganic layel',
sulfur smell.

14-16' 14-14.5' caving.
14.5-16' sand, (5YR2/2) dark brown-gray

14.5-15' clayey sand, 201 clay.
15-16' grades to medium to coarse
sand, we 11 sort ed, subrounded gra ins.

1B-20'

12-14' 12-13.2' meadow mat.
13.2-13.75' fine grained sand.
(10YR4/2) brown-gray, 20-301 clay.
fairly plastic.

16-1S'

20-21'

;:.:.
.::::0..:
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WEll CONSTRUCTION DETAIL

PROJECT STANDARD CHLORINE
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Project STANDARD CHLORINE

Location KEARNY, NJ

Geologist Celia Greenman

Drilling Contractor J,C, Anderson

Nell Number Io1N-2L

Coordinates E602927,72. N698010,82

Top of Casing Elevation 7,36 feet

Groundsurface Elevation 4,45 feet

Dri ller Jon Urban Total Borehole Depth 19 feet

12/7/90Date Well Completed

Total Nell Depth ~19~fweueut~ _

Da t eStart ed -L1.=,2LI7!.-/'-'92,l0L... _

DESCRIPTION

2-4' 2-2.2' quartzite pebble.
2.2-2.S' brown sandy silt, very fine
grained sand (5YR5/2); dry.
2.S-3.3' red brown silt (10YR4/6): dry.

0-2' 0-,3' brown red silty CLAY (10YR4/S),
,3-,9' black asphalt material; dry,
.9-1.4' brown silt (5YR3/4); dry,
1.4-1.5' quartzite pebble.

4-6' 4-4,5' brown red silty clay, similar
to above,
4.5-5.3' CLAY. brown (5YR3/4). dry,
clasts of black organic material and
pebbles, stiff.

8-10' Meadow mat. wet.
Analytical sample HA3563.

6-S' brown CLAY as above. dry.

Hollow stem augerDrilling lo1ethod

4

6

8

2

o

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

~

1~ ~DEPTH HELL CONSTRUCTION DETAIL BLOW c:>-<

IN FEET OUNT
~ ~-
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Project STANDARD CHLORINE

Location KEARNY, NJ

Geologist Celia Greenman

Drilling Contractor J,C, Anderson

Nell Number Io1N-2L

Coordinates E602927,72. N698010,82

Top of Casing Elevation 7,36 feet

Groundsurface Elevation 4,45 feet

Dri ller Jon Urban Total Borehole Depth 19 feet

12/7/90Date Well Completed

Total Nell Depth ~19~fweueut~ _

Da t eStart ed -L1.=,2LI7!.-/'-'92,l0L... _

DESCRIPTION

2-4' 2-2.2' quartzite pebble.
2.2-2.S' brown sandy silt, very fine
grained sand (5YR5/2); dry.
2.S-3.3' red brown silt (10YR4/6): dry.

0-2' 0-,3' brown red silty CLAY (10YR4/S),
,3-,9' black asphalt material; dry,
.9-1.4' brown silt (5YR3/4); dry,
1.4-1.5' quartzite pebble.

4-6' 4-4,5' brown red silty clay, similar
to above,
4.5-5.3' CLAY. brown (5YR3/4). dry,
clasts of black organic material and
pebbles, stiff.

8-10' Meadow mat. wet.
Analytical sample HA3563.

6-S' brown CLAY as above. dry.

Hollow stem augerDrilling lo1ethod

4

6

8

2

o

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

~

1~ ~DEPTH HELL CONSTRUCTION DETAIL BLOW c:>-<

IN FEET OUNT
~ ~-
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PROJECT STANDARD CHLORINE

16-17' sand as above; moist.
j7-18' CLAY. g~ay (N-5). stiff. dry.

14-14.5' fine g~ained SAND. 10X clay.
olive. (5Y5/61. well so~ted.
14.5-16' SAND. b~own g~ay (5YR4/1).
g~ades f~om medium at top to coarse
g~ained at bottom. fai~ly well
so~ted. subangula~ g~ains: moist.

WELL NUMBER --:;.:,:MW~--=2:..::L:...- _

DESCRIPTION

12-14' 12-12.25' caving.
12.25-12.8' g~een CLAY. moist.
somewhat stiff (10G6!2).
12.8-13.3' SAND. g~een (10G6!2).
fine to medium g~ained. 10~ clay.
moist .

15-18'

14-16'

10-12' 10-10.5' silty clay. b~own with
pebbles. caving.
10.5-11.2' meadow mat.
U.2-U.7' b~own clay (5YR2!2).
ve~y plastic.
U.7-12' g~eenCLAY (5G6!1). very
plastiC.

2
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PROJECT STANDARD CHLORINE

16-17' sand as above; moist.
j7-18' CLAY. g~ay (N-5). stiff. dry.

14-14.5' fine g~ained SAND. 10X clay.
olive. (5Y5/61. well so~ted.
14.5-16' SAND. b~own g~ay (5YR4/1).
g~ades f~om medium at top to coarse
g~ained at bottom. fai~ly well
so~ted. subangula~ g~ains: moist.

WELL NUMBER --:;.:,:MW~--=2:..::L:...- _

DESCRIPTION

12-14' 12-12.25' caving.
12.25-12.8' g~een CLAY. moist.
somewhat stiff (10G6!2).
12.8-13.3' SAND. g~een (10G6!2).
fine to medium g~ained. 10~ clay.
moist .

15-18'

14-16'

10-12' 10-10.5' silty clay. b~own with
pebbles. caving.
10.5-11.2' meadow mat.
U.2-U.7' b~own clay (5YR2!2).
ve~y plastic.
U.7-12' g~eenCLAY (5G6!1). very
plastiC.
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(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY. NJ

Geologist Celia Greenman
Drilling Contractor J,C, Anderson

We]] Number ~W-3L

Coordinates E602725.51. N697722,83
Top of Casing Elevation 5,29 feet
Groundsurface Elevation 3,36 feet

Diameter of Borehole 12 inches
Diameter of Well Casing 4 inches

Jon UrbanDriller

Dri]] i ng ~ethod Hollow stem auger
Total Borehole Depth 18 feet
Total Well Depth 18 feet

Date Started 11/30/90

Date Well Completed_ 12/3/90

8-10' 8-8.75' caving - chrome fill as above,
8,75-9' meadow mat,

6-S' 6-7' chrome fill and caving, large
chunks gravel and coarse sand (5YR2/2)
7-7.5' meadow mat.

4-6' 4-5,25' sand, brown gray, coarse, well
sorted, wet.
4.25-5.5' gravel, 2" diameter,

DESCRIPTION

0-,3' sandy silt (5YR3/4) brown gray.
bottom inch is asphaltic,
,3-,7' brick material,
Water at 1 ,S',
.7-1,2' sand with some gravel (10YR2/2)
mOist. fine to medium sand,

2-4' Gravel and sand filL gravel up to
2"diameter, (10YR2/2) brown-gray, some
brick material and white crystals.

NELL CONSTRUCTION DETAIL

~--~+--+:-"..--r----+--+---+-+?'d---f 0-2'

4

2

8

6

o

DEPTH
IN FEET
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Location KEARNY. NJ

Geologist Celia Greenman
Drilling Contractor J,C, Anderson

We]] Number ~W-3L

Coordinates E602725.51. N697722,83
Top of Casing Elevation 5,29 feet
Groundsurface Elevation 3,36 feet

Diameter of Borehole 12 inches
Diameter of Well Casing 4 inches

Jon UrbanDriller

Dri]] i ng ~ethod Hollow stem auger
Total Borehole Depth 18 feet
Total Well Depth 18 feet

Date Started 11/30/90

Date Well Completed_ 12/3/90

8-10' 8-8.75' caving - chrome fill as above,
8,75-9' meadow mat,

6-S' 6-7' chrome fill and caving, large
chunks gravel and coarse sand (5YR2/2)
7-7.5' meadow mat.

4-6' 4-5,25' sand, brown gray, coarse, well
sorted, wet.
4.25-5.5' gravel, 2" diameter,

DESCRIPTION

0-,3' sandy silt (5YR3/4) brown gray.
bottom inch is asphaltic,
,3-,7' brick material,
Water at 1 ,S',
.7-1,2' sand with some gravel (10YR2/2)
mOist. fine to medium sand,

2-4' Gravel and sand filL gravel up to
2"diameter, (10YR2/2) brown-gray, some
brick material and white crystals.

NELL CONSTRUCTION DETAIL
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PROJECT STANDARD CHLORINE

DESCRIPTION

WELL NUMBER _M:..::W~--=3::.::L=-- ~ _

14-15.25' sand. green-gray (5GY2/1).
coarse to very coarse. strong moth
ball smell.
15.25-16' clay. stiff. green-gray
(5GY2/1). strong moth ball smell.

:10-:12' :10-10.3' caving. chrome fill.
10.3-10.7' dark greenish gray CLAY.
(5GY4/1). plastic.

12-14' 12-.2' caving.
12.2-14' sand. green-'gray (5GY2/1) •
medium to coarse. well sorted. top
12" 20-30% clay. 1/2" thick green
clay stringer at 2".

14-:16'
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NELL CONSTRUCTION DETAIL

15

17

13

11

9

DEPTH
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PROJECT STANDARD CHLORINE

DESCRIPTION

WELL NUMBER _M:..::W~--=3::.::L=-- ~ _

14-15.25' sand. green-gray (5GY2/1).
coarse to very coarse. strong moth
ball smell.
15.25-16' clay. stiff. green-gray
(5GY2/1). strong moth ball smell.

:10-:12' :10-10.3' caving. chrome fill.
10.3-10.7' dark greenish gray CLAY.
(5GY4/1). plastic.

12-14' 12-.2' caving.
12.2-14' sand. green-'gray (5GY2/1) •
medium to coarse. well sorted. top
12" 20-30% clay. 1/2" thick green
clay stringer at 2".
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Pl"oject STANDARp CHLORINE Well Numbel" Io1W-4L

Location KEARNY, NJ Cool"dinates E6Q3527 ,45, NS9Z96Z.15

Geologist Celia Gl"eenman Top of Casing Elevation 7.28 feet

Dl"i]] ing Contractol" J,C. Andel"son Gl"oundsul"face Elevation 5.19 feet

Dl"i ]]el" Jon Urban Total 8orehole Depth 20 feet

DI"i] ling Method Hollow stem auger Total Well Depth 18 feet

Diametel" of Borehole 12 inches Date Started 12/11/90

Diameter of We]] Casing 4 inches Date We]] Completed._ 12/11/90

NELL CllNSTROCTION DETAIL ~
~

~ ~DEPTH BLOW II:

"I DESCRIPTION
IN FEET ~OUNT ~ ~

f-Q =0: r.~
- 0-2' Silt, gravel 15~, visible slag pieces,

.~. ~:E= dry, brown (5YR2/2) .c). ... =~
~'. .... \/ =~
'0- '0. ~~..~ ..~

~:f
~: Io~ 30

~~
1lK6

.~.

~~C). ...
:'I" .... 1\ ~==-
:0. ... ~..~ t~

~~

-2
.. ~~0: ~~ - - ~~ f--- 2-4' 2-3.5' Silt, 10~ sand, fine grained,.~.

~~C). ...
~~ dull green mineral throughout. white

~'. ....
o. ..... \1 ~~ creamy pocket at 2.5' , wet, gray
~..: •.': ~~ (5GYS/H .

~~
~: Io~ ~~

3.5-4' sand and 15~ gravel. fine
.~. 100

~~
1lK6 grained sand, 1/2· gravel, green

y ... ...
~~ mineral, wet. (5GYS!t) ,:'I" .... gray

.... :.. 1\ ~==--= ..': ..~ ~
-4 0'" ~: ;.;,:~:.

.~. ..., -C). ...
~ ~

4-S' 4-4,5' silt and gravel, 15~ rounded
~'. .... gravel pellets, possibly from
o. 'o. \1 -:::==- surface, speckS of creamy coating...': ..~ '" -:::==-

~ :i::E= wet, gray (5GYS!1) ,
~: ~ =~ 4,5-6' silt. green mineral throughout,.:.

~c). ... 100
~:f

IlKS wet, gray (5GYS/1) .
!'!': ~':

1/\
... '0. --=-..~ ~.~

-::---=-

0'" ~: ~i
-6

.:.
c). c). I-- r-- --=- - 6-B' Silt as above with green mineral.:'!'. .... -::---=- gray (5GYS/1) , wet.o. o.

1\ I
~~..': ..~

~: ~: ~~

!-
... ... 100 ~~ 1lK6!'!'. ....
o. .:..-

1\ -:::==-•..i: '.~ -:::-

0'" ~ ~:f.~. --=-
1-8

c). ... -::-
!'!': .... - - ~~ - B-10' B-9,B' silt, as above, 51 gravel..... o.

~
-:::==- green mineral,,; moist. gray (5GY6!H .

~.~ ..~
~: r: 100 ! 1lK6 9.8-10' meadow mat.

... ...
=~f-

!a', I..•. -'- I-- ~ -
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Pl"oject STANDARp CHLORINE Well Numbel" Io1W-4L

Location KEARNY, NJ Cool"dinates E6Q3527 ,45, NS9Z96Z.15

Geologist Celia Gl"eenman Top of Casing Elevation 7.28 feet

Dl"i]] ing Contractol" J,C. Andel"son Gl"oundsul"face Elevation 5.19 feet

Dl"i ]]el" Jon Urban Total 8orehole Depth 20 feet

DI"i] ling Method Hollow stem auger Total Well Depth 18 feet

Diametel" of Borehole 12 inches Date Started 12/11/90

Diameter of We]] Casing 4 inches Date We]] Completed._ 12/11/90

NELL CllNSTROCTION DETAIL ~
~

~ ~DEPTH BLOW II:

"I DESCRIPTION
IN FEET ~OUNT ~ ~

f-Q =0: r.~
- 0-2' Silt, gravel 15~, visible slag pieces,

.~. ~:E= dry, brown (5YR2/2) .c). ... =~
~'. .... \/ =~
'0- '0. ~~..~ ..~
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~: Io~ 30
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:0. ... ~..~ t~
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.. ~~0: ~~ - - ~~ f--- 2-4' 2-3.5' Silt, 10~ sand, fine grained,.~.

~~C). ...
~~ dull green mineral throughout. white

~'. ....
o. ..... \1 ~~ creamy pocket at 2.5' , wet, gray
~..: •.': ~~ (5GYS/H .

~~
~: Io~ ~~

3.5-4' sand and 15~ gravel. fine
.~. 100

~~
1lK6 grained sand, 1/2· gravel, green

y ... ...
~~ mineral, wet. (5GYS!t) ,:'I" .... gray

.... :.. 1\ ~==--= ..': ..~ ~
-4 0'" ~: ;.;,:~:.

.~. ..., -C). ...
~ ~

4-S' 4-4,5' silt and gravel, 15~ rounded
~'. .... gravel pellets, possibly from
o. 'o. \1 -:::==- surface, speckS of creamy coating...': ..~ '" -:::==-

~ :i::E= wet, gray (5GYS!1) ,
~: ~ =~ 4,5-6' silt. green mineral throughout,.:.

~c). ... 100
~:f

IlKS wet, gray (5GYS/1) .
!'!': ~':
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DESCRIPTION

NELL NUMBER ....;M:..::W~-....;4:.:L~ _

NELL CONSTRUCTION DETAIL

10-12' 10-10.5' caving. gray silt with

~
green mineraL wet.
10.5-10.7' meadow mat.
10.7-11' sand. fine grained. 10~ clay.CIs moist. brown (5YR3/2)1 1 ~ 50 Bl:6..,

~ ..{\.~

~
~

.: :'.:;: ~

12-14' 12-13.3' caving. sand and gravel fill::y~· . and meadow mat.
'. 13.3-14' sand. fine grained to very.'

fine grained; green clay (clayey sand)· . · . ..'
13 '.:::': stringer 13.3-13.S' • moist,

T
.' .- 100

\?\
Bl:6 gray (5YS/1)----· . - · .

'. - '.
", :'.::: ~-.,

~
· . -

:::~:'('.:CIs 14-1S' 14-14.4' caving.
~

.' -.' .:. : 14.4-15' sand. fine to medium- ..: ....-' grained. well sorted mostly Quartz.
II) -

~- ::: :., subangular. moist. stained
..... -' appears
~

-
~

,,-.: .
(N-2)

'. '.

.<?
gray15 .' 75 Bl:6~ "- ·. ~ 15-15.5' sand. fine grained. wellII)

~ ~ sorted. Quartz. moist. gray (5YA6/1)'- .' II)

~
-. ....-

\{.:;~
-· .-'

'b " -.'. 1S-18' 16-17.3' caving.~
II) .. - · . ..: .... 17.3-18' sand. fine to medium graineCl.~

\~;t~
well sorted. strong odor. moist. gray~ _.'
(5YR6/1)-II) -17 ~ - 100 Bl:6

1
'. - " .-.:.-.,· . -

~\\~.-'.' -.'-- .... :.
18-20' 18-18.S' caving.

18.6-20' clay. slightly plastic. fairly
stiff. top 2" contains chunks of red
shale. moist. gray (N-5)

PROJECT STANDARD CHLORINE

19

9

DEPTH
IN FEET

21

(Page 2 of 2) OVERBURDEN WELL

DESCRIPTION

NELL NUMBER ....;M:..::W~-....;4:.:L~ _

NELL CONSTRUCTION DETAIL

10-12' 10-10.5' caving. gray silt with

~
green mineraL wet.
10.5-10.7' meadow mat.
10.7-11' sand. fine grained. 10~ clay.CIs moist. brown (5YR3/2)1 1 ~ 50 Bl:6..,

~ ..{\.~

~
~

.: :'.:;: ~

12-14' 12-13.3' caving. sand and gravel fill::y~· . and meadow mat.
'. 13.3-14' sand. fine grained to very.'

fine grained; green clay (clayey sand)· . · . ..'
13 '.:::': stringer 13.3-13.S' • moist,

T
.' .- 100

\?\
Bl:6 gray (5YS/1)----· . - · .

'. - '.
", :'.::: ~-.,

~
· . -

:::~:'('.:CIs 14-1S' 14-14.4' caving.
~

.' -.' .:. : 14.4-15' sand. fine to medium- ..: ....-' grained. well sorted mostly Quartz.
II) -

~- ::: :., subangular. moist. stained
..... -' appears
~

-
~

,,-.: .
(N-2)

'. '.

.<?
gray15 .' 75 Bl:6~ "- ·. ~ 15-15.5' sand. fine grained. wellII)

~ ~ sorted. Quartz. moist. gray (5YA6/1)'- .' II)

~
-. ....-

\{.:;~
-· .-'

'b " -.'. 1S-18' 16-17.3' caving.~
II) .. - · . ..: .... 17.3-18' sand. fine to medium graineCl.~

\~;t~
well sorted. strong odor. moist. gray~ _.'
(5YR6/1)-II) -17 ~ - 100 Bl:6

1
'. - " .-.:.-.,· . -

~\\~.-'.' -.'-- .... :.
18-20' 18-18.S' caving.

18.6-20' clay. slightly plastic. fairly
stiff. top 2" contains chunks of red
shale. moist. gray (N-5)

PROJECT STANDARD CHLORINE

19

9

DEPTH
IN FEET

21



(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY, NJ

Geologist Celia Greenman

Drilling Contractor J,C, Anderson

Hell Number Io1W-5L

Coordinates E602923 .55. N698260,23

Top of Casing Elevation 6.14 feet

Groundsurface Elevation 3.]1 feet

Driller Jon Urban Total Borehole Depth 17 feet

DESCRIPTION

Total Hell Depth ~17~f~e~e~t _

Da t eStar ted 12"'-'/....3..../....9"'-"0'-- _

Date Hell Completed_-&.12~/~4~/....9~Q~ _

S-8' Some sandy gravel fill and wood chunks.
Possible beginning of mat,

2-4' 2-2.7' gravel slag fill.
2.7-2.8' black asphalt material.
2,8-3.25' sandy flll With pockets of
yellow silt, Hater at 3 feet,

8-10' No recovery, chunk of wood stuck.

0-2' Very resistant, augered through.

4-6' 4-4,5' black sandy gravel fill, wet.
4.5-S' sandy clay, green gray (5GYS!1)
moist. plastic. 10~ sand. green is
mottled.

BLON J ~ ~
OUNT ~ ~ ~

4 inches

12 inches

Hollow stem auger

HELL CONSTRUCTION DETAIL

Dri 11 ing J.1ethod

4

Diameter of Borehole

Diameter of Well Casing

8

6

2

a

DEPTH
IN FEET
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Location KEARNY, NJ

Geologist Celia Greenman

Drilling Contractor J,C, Anderson

Hell Number Io1W-5L

Coordinates E602923 .55. N698260,23

Top of Casing Elevation 6.14 feet

Groundsurface Elevation 3.]1 feet

Driller Jon Urban Total Borehole Depth 17 feet

DESCRIPTION

Total Hell Depth ~17~f~e~e~t _

Da t eStar ted 12"'-'/....3..../....9"'-"0'-- _

Date Hell Completed_-&.12~/~4~/....9~Q~ _

S-8' Some sandy gravel fill and wood chunks.
Possible beginning of mat,

2-4' 2-2.7' gravel slag fill.
2.7-2.8' black asphalt material.
2,8-3.25' sandy flll With pockets of
yellow silt, Hater at 3 feet,

8-10' No recovery, chunk of wood stuck.

0-2' Very resistant, augered through.

4-6' 4-4,5' black sandy gravel fill, wet.
4.5-S' sandy clay, green gray (5GYS!1)
moist. plastic. 10~ sand. green is
mottled.

BLON J ~ ~
OUNT ~ ~ ~

4 inches

12 inches

Hollow stem auger

HELL CONSTRUCTION DETAIL

Dri 11 ing J.1ethod

4

Diameter of Borehole

Diameter of Well Casing

8

6

2

a

DEPTH
IN FEET



(Page 2 of 2) OVERBURDEN WELL
PROJECT STANDARD CHLORINE

..
'.

DEPTH
IN FEET

9

11

13

15

17

19

21

NELL CONSTRUCTION DETAIL

'.

T' .:- ~
~ :':, .:':. ~
qj '. - '.
qj .' -.' ':l
~ :: =:: ~

~ :: =::
II) .' .'

~ .:. =':.
~ . -'
l::;" .'
~ . -.
..... : =::
II) ,._.'

.... :. -:.
~ :.. =....
II) '._'.
~ .' -'

1
"" .:: -::.:

.'-."
"0_"0.- .

.... _:...- .

.:.:':.
>:::':"':.",
.:: .....
";:',
.' .

HELL NUIwiBER ....:1oi;;.:.H,:..-..:;:5:.:::L _

DESCRIPTION

10-12' 10-10.1' meadow mat.
10.1-10.3' clay.
10.3-11.25' clayey sand. fine to
medium grain. brown gray (5YR4/1)
20-301 sand. black staining on sand.

12-14' Sand as above. 101 clay.

14-16' 14-14.5' coarse sand. no clay. brown­
gray (5YR4/1).
14.5-14.8' clay. gray.

16-17' Clay.

1...-,.__1..- ,__...1.--'-_-.1.- ~_........._.L- .~.

~_~ .....J
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PROJECT STANDARD CHLORINE

..
'.

DEPTH
IN FEET

9

11

13

15

17

19

21

NELL CONSTRUCTION DETAIL

'.

T' .:- ~
~ :':, .:':. ~
qj '. - '.
qj .' -.' ':l
~ :: =:: ~

~ :: =::
II) .' .'

~ .:. =':.
~ . -'
l::;" .'
~ . -.
..... : =::
II) ,._.'

.... :. -:.
~ :.. =....
II) '._'.
~ .' -'

1
"" .:: -::.:

.'-."
"0_"0.- .

.... _:...- .

.:.:':.
>:::':"':.",
.:: .....
";:',
.' .

HELL NUIwiBER ....:1oi;;.:.H,:..-..:;:5:.:::L _

DESCRIPTION

10-12' 10-10.1' meadow mat.
10.1-10.3' clay.
10.3-11.25' clayey sand. fine to
medium grain. brown gray (5YR4/1)
20-301 sand. black staining on sand.

12-14' Sand as above. 101 clay.

14-16' 14-14.5' coarse sand. no clay. brown­
gray (5YR4/1).
14.5-14.8' clay. gray.

16-17' Clay.

1...-,.__1..- ,__...1.--'-_-.1.- ~_........._.L- .~.

~_~ .....J



(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE Well Numbel'" MW-6L
Location KEARNY, NJ
Geologist Celia Greenman

Cool"'dinates E603531.37, N698540,14
Top of Casing Elevation 6.82 feet

Drilling Contractor J.C. Anderson Gl"'oundsurface Elevation 4.19 feet
Driller Jon Urban Total Borehole Depth 16 feet

Diameter of BOl"'ehole

DESCRIPTION

Total Well Depth ~16~f~e~e~t _
Da t e Stal"'t ed ~12",",1,-"5....1,-"9,,,,Q,- _

Date Well Completed- ~12",",/u5~/~9~Q,- _

2-4' 2-2.8' slag as above.
2.8-4' sandy clay. 401 sand. fine
grained, clay, (5GY7/4), green.

0-2' Slag, sand and gravel. gray, black
water at .5', (5YR2/1).

4-6' 4-4.9' sand and gravel fill.
4.9-5.1' sandy clay as aboveo
5.1-6' gravel and sand fill. blaCK

6-8' Gravel and sand fill as above. meadow
mat in tip of spoon,

8-10' 8-8.3' gravel and sand. slag. caving,
8,3-8.9' meadow mat. stained black,
8.9-9.3' silty clay. wet. plastic.
(5Y4/1>. gray.

BLON ..; ~ ~
OUNT ~ ii ~

a:

4 inches

12 inches

Hollow stem auger

NELL CONSTRUCTION DETAIL

Dl"'i 31ing Method

4

Diameter of Well Casing

8

2

o

6

DEPTH
IN FEET
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Project STANDARD CHLORINE Well Numbel'" MW-6L
Location KEARNY, NJ
Geologist Celia Greenman

Cool"'dinates E603531.37, N698540,14
Top of Casing Elevation 6.82 feet

Drilling Contractor J.C. Anderson Gl"'oundsurface Elevation 4.19 feet
Driller Jon Urban Total Borehole Depth 16 feet

Diameter of BOl"'ehole

DESCRIPTION

Total Well Depth ~16~f~e~e~t _
Da t e Stal"'t ed ~12",",1,-"5....1,-"9,,,,Q,- _

Date Well Completed- ~12",",/u5~/~9~Q,- _

2-4' 2-2.8' slag as above.
2.8-4' sandy clay. 401 sand. fine
grained, clay, (5GY7/4), green.

0-2' Slag, sand and gravel. gray, black
water at .5', (5YR2/1).

4-6' 4-4.9' sand and gravel fill.
4.9-5.1' sandy clay as aboveo
5.1-6' gravel and sand fill. blaCK

6-8' Gravel and sand fill as above. meadow
mat in tip of spoon,

8-10' 8-8.3' gravel and sand. slag. caving,
8,3-8.9' meadow mat. stained black,
8.9-9.3' silty clay. wet. plastic.
(5Y4/1>. gray.

BLON ..; ~ ~
OUNT ~ ii ~

a:

4 inches

12 inches

Hollow stem auger

NELL CONSTRUCTION DETAIL

Dl"'i 31ing Method

4

Diameter of Well Casing

8

2

o

6

DEPTH
IN FEET



(Page 2 of 2) OVERBURDEN WELL
PROJECT STANDARD CHLORINE WELL NUMBER MW-6L

CONSTRUCTION DETAIL ~
...
I ~DEPTH

HELL ,&LON i ~

DESCRIPTIONIN FEET I.OUNT
~

-9
~ ~

~ r0 9.3-9.S' clayey sand. gr-ay. (5Y4!j) •~ fine gr-ained sand. 40X clay.~ ~ 100 to IlKS 9.S-9.B' silty clay as above~ ~ ~ 9.B-jO' clayey sand. as above.
~ ~. -' ,- - jO-j2' Fine grained sand. 202: clay. 2·· . :':;;": pebble at bottom_prevented recovery.'. \

: .:: " sand dal"lc gr-ay (5YR2!j) ..' "/5.':;· . :
0'.:·f-1 1 = 25 ..

IlKS

T .:).\:e'
1\ :.);;::· .

'.

~
_.· . ..r- - - --- ::'::); - j2-j4' j2-j2.4' caving.~ -'.' -.' j2.4-U' dal"lc gray fine to medium~ 0"= ..

\1 :::.:\'.:; grained sand N-4. N-3.-
~-.... · . - · . .:'.::':~

-
~'.- '.1-13 -' 100 IlKS~ .' - .'

.:':'.::" ~II) -.· . "t;)-- ~ 1\

... ';",

~ - .' ..' '- II) :(.~.::
~

.' _.
- .:':':":-

~ -
I- :! " - '. - I--- .:'):\ - U-jS' j4-j4.75' caving..' _.'

II) '.- · . .:.::. : j4.75-j5.75' fine grained sand.-
\1

...:::~ - as above, str-ong odor.~ - .:. :.' .-' .:':';': j5.75-1S' clay. gr-ay (5YR4!1) ,-II) -
::.~:\ stiff. hard.f-15 .-

~ - 100 20- .. ': ",1"- LL
,.-.'

1\.:- .:
'.-',.- .
".-",.'-.'.-.

l- · -' -'- -

-17

-19

-21

·0"
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PROJECT STANDARD CHLORINE WELL NUMBER MW-6L

CONSTRUCTION DETAIL ~
...
I ~DEPTH

HELL ,&LON i ~

DESCRIPTIONIN FEET I.OUNT
~

-9
~ ~

~ r0 9.3-9.S' clayey sand. gr-ay. (5Y4!j) •~ fine gr-ained sand. 40X clay.~ ~ 100 to IlKS 9.S-9.B' silty clay as above~ ~ ~ 9.B-jO' clayey sand. as above.
~ ~. -' ,- - jO-j2' Fine grained sand. 202: clay. 2·· . :':;;": pebble at bottom_prevented recovery.'. \

: .:: " sand dal"lc gr-ay (5YR2!j) ..' "/5.':;· . :
0'.:·f-1 1 = 25 ..

IlKS

T .:).\:e'
1\ :.);;::· .

'.

~
_.· . ..r- - - --- ::'::); - j2-j4' j2-j2.4' caving.~ -'.' -.' j2.4-U' dal"lc gray fine to medium~ 0"= ..

\1 :::.:\'.:; grained sand N-4. N-3.-
~-.... · . - · . .:'.::':~

-
~'.- '.1-13 -' 100 IlKS~ .' - .'

.:':'.::" ~II) -.· . "t;)-- ~ 1\

... ';",

~ - .' ..' '- II) :(.~.::
~

.' _.
- .:':':":-

~ -
I- :! " - '. - I--- .:'):\ - U-jS' j4-j4.75' caving..' _.'

II) '.- · . .:.::. : j4.75-j5.75' fine grained sand.-
\1

...:::~ - as above, str-ong odor.~ - .:. :.' .-' .:':';': j5.75-1S' clay. gr-ay (5YR4!1) ,-II) -
::.~:\ stiff. hard.f-15 .-

~ - 100 20- .. ': ",1"- LL
,.-.'

1\.:- .:
'.-',.- .
".-",.'-.'.-.

l- · -' -'- -

-17

-19

-21

·0"



(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY. NJ

Well Number

Cool"Clinates

MW-7L

E603657.55. N698602,OB

Diametel" of Borehole 12 inches

Diametel" of Well Casing 4 inches

Drilling Contractor

Celia Greenman

DrilUng Method

Top of Casing Elevation 6.90 feet

GrounClsul"face Elevation 4.26 feet

Total Borehole Depth 16 feet

Total Well Depth 16 feet

Date Stal"ted 12/11/90

Date Well Completed~ 12/12/90

J.C. AnClel"son

Hollow stem auger

Jon UrbanOl"i llel"

Geologist

DESCRIPTION

8-8,7' meadow mat as above.
8.7-9' sand. fine grained, well
sorted. is:\: clay, moist. gray (5G6fj!,

4-6' 4-4.3' gravel fill, wet, brown
(SYR3/4) .
4.3-5' meadow mat, strong odor and
wicked looking flUid. gray (N-2).

2-4' 2-2.4' gravel fill with Silt, water
very high in hole (within 3"), wet.
brown (SYR3!4).

6-8' Meadow mat as above. wet,

80

NIl

WELL CONSTRUCTION DETAIL

~----~F=~r-~----+-~--;---~~---10-2' 0-.4' silt. moist, brown (SYR3/2) .
. 4-.7' silt and graveL 40~ gravel
fill. moist, brown (SYR3!2) .
. 7-1' gravel filL >1/2" graveL
wet. gray (N-6).

4

6

8

2

o

DEPTH
IN FEET
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Project STANDARD CHLORINE

Location KEARNY. NJ

Well Number

Cool"Clinates

MW-7L

E603657.55. N698602,OB

Diametel" of Borehole 12 inches

Diametel" of Well Casing 4 inches

Drilling Contractor

Celia Greenman

DrilUng Method

Top of Casing Elevation 6.90 feet

GrounClsul"face Elevation 4.26 feet

Total Borehole Depth 16 feet

Total Well Depth 16 feet

Date Stal"ted 12/11/90

Date Well Completed~ 12/12/90

J.C. AnClel"son

Hollow stem auger

Jon UrbanOl"i llel"

Geologist

DESCRIPTION

8-8,7' meadow mat as above.
8.7-9' sand. fine grained, well
sorted. is:\: clay, moist. gray (5G6fj!,

4-6' 4-4.3' gravel fill, wet, brown
(SYR3/4) .
4.3-5' meadow mat, strong odor and
wicked looking flUid. gray (N-2).

2-4' 2-2.4' gravel fill with Silt, water
very high in hole (within 3"), wet.
brown (SYR3!4).

6-8' Meadow mat as above. wet,

80

NIl

WELL CONSTRUCTION DETAIL

~----~F=~r-~----+-~--;---~~---10-2' 0-.4' silt. moist, brown (SYR3/2) .
. 4-.7' silt and graveL 40~ gravel
fill. moist, brown (SYR3!2) .
. 7-1' gravel filL >1/2" graveL
wet. gray (N-6).

4

6
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o

DEPTH
IN FEET



(Page 2 of 2) OVERBURDEN WELL
PROJECT STANDARD CHLORINE WELL NUMBER MW-7L

CONSTRUCTION DETAIL ~
~

Ii ~DEPTH JlLON
co:

NELL -i c::>o-o
OESCRIPTIONIN FEET ",OUNT ~... ~ B!

~g

50£

% ~ 0!-

X~ ~ ~
% ~

II)

::";:\
~ ~ ~

'"" - f- .... :..- - .):;:..::'-- jO-j2' jO-jO.3' caving. meadow mat.~
'-

\1
.':'.' jO.3-U.7' sand• fine gra ined. well..

~
· . sorted. jOl clay~ clay layer and.. ..
.:':'.\.:. ~ black staining at jO. 6-jO. 7'. strong

: · .
f-1 1 :. :':',:. odor. moist. gray (5G6/j)

T
= 85

":'.:..": 60

1/\
..: ....
· .· .
.:':..:.:.;..

~
· . _.

.\~/
... - f- - - j2-j4' j2-j2.S' caving.Cb

_.
~

.. -0·
j2.S-j4' sand. fine grained. well

.. -
~I

· ._.
sorted. clay. strong odor, stained

II) -
~

';- ',' no- ".:: : brown in places. mo i s t. gl"ay (N-5)
.... · .

_.
~

-
~ :. ;":',,:.. -

e-13 '-
.. .- .. 100 ..:.:.... 75 -II) · . ~ .'::-,-

~~
-

II \
· ... - ..
.:'<:.:":

.- II)

~
-.- .:.::. '.'.'-

~ -. :.:.:. :.. -
I-

~
.. - ..

~ - :.:':'.: - j4-jS' U-j4.S' caVing .- .. '
_..

II) 0.- · . · . j4.S-jS.S' sand. fine gl"ained as-
1\/ .:.:.~:::.;'- - above. strong odor and staining. moist.~

.. . -"

\( gray (SYR4/j)-II) -.- 1S.S-jS' clay. stiff, moist. gray1--15 ~ - 100 120 (N-4) .· . - · .- · .

1
-

II \ -*-
· .

I- -'- --- !INti re4djngs on lJott-.Jed S4mpJes

f-17

I-

1-19

-21
- -"'=
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PROJECT STANDARD CHLORINE WELL NUMBER MW-7L

CONSTRUCTION DETAIL ~
~

Ii ~DEPTH JlLON
co:

NELL -i c::>o-o
OESCRIPTIONIN FEET ",OUNT ~... ~ B!

~g

50£

% ~ 0!-

X~ ~ ~
% ~

II)

::";:\
~ ~ ~

'"" - f- .... :..- - .):;:..::'-- jO-j2' jO-jO.3' caving. meadow mat.~
'-
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.':'.' jO.3-U.7' sand• fine gra ined. well..

~
· . sorted. jOl clay~ clay layer and.. ..
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: · .
f-1 1 :. :':',:. odor. moist. gray (5G6/j)

T
= 85
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..: ....
· .· .
.:':..:.:.;..

~
· . _.

.\~/
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~

.. -0·
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.. -
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· ._.
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II) -
~
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.... · .

_.
~

-
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-
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.:'<:.:":
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~
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I-

~
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II) 0.- · . · . j4.S-jS.S' sand. fine gl"ained as-
1\/ .:.:.~:::.;'- - above. strong odor and staining. moist.~

.. . -"

\( gray (SYR4/j)-II) -.- 1S.S-jS' clay. stiff, moist. gray1--15 ~ - 100 120 (N-4) .· . - · .- · .
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-

II \ -*-
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(Page 1 of 2) OVERBURDEN WELL
P~oject STANDARD CHLORINE
Location KEARNY, NJ

Well Number-

Coor-dinates

MW-8L

E603960.19. N698755.4Q
Celia G~eenmanGeologist

D~illing Cont~acto~ J,C, Ande~son

Top of Casing Elevation
Gr-oundsur-face Elevation

8,58 feet

5,78 feet

Diameter- of Bor-ehole 12 inches
Diameter- of Well Casing 4 inches

Jon Ur-banD~i ]]er-

D~illing Method Hollow stem auger-
Total Bor-ehole Depth 19 feet
Total Well Depth 19 feet

Date Star-ted 12(5(90

Date Well Completed- 12(5(90

DEPTH
IN FEET

o

2

4

6

8

NELL CONSTRUCTION DETAIL BlON ~ is ~
DUNT -'§ ;; ~

a:

5

DESCRIPTION

0-2' 0-,3' sand and gravel fill.
,3-1.3' sandy silt, 201 sand, fine
grained, brown (5YR3(4),
1.3-1.4' slag with green sand,
1.4-2' sandy silt. 10-20:¥ sand,
brown (5YR4/1),

2-4' 2-4' 401 Silt, 301 sand and 301
gravel. brown (5YR4/1) gravel has
slag pieces; also pieces of
paper. wood. green staining
on silt and pebbles, moist,

4-S' 4-4,8' fill as above.
4,8-5,3' sand with about 201 gravel
(5YR3/2). wet.
5,3-6' clay. gray (N-4), moist, plastic.
stained black at 1S-18", mothball
odor,

6-8' Meadow mat. top 10" is very degraded
to black clayey material,

8-10' Meadow mat.

(Page 1 of 2) OVERBURDEN WELL
P~oject STANDARD CHLORINE
Location KEARNY, NJ

Well Number-

Coor-dinates

MW-8L

E603960.19. N698755.4Q
Celia G~eenmanGeologist

D~illing Cont~acto~ J,C, Ande~son

Top of Casing Elevation
Gr-oundsur-face Elevation

8,58 feet

5,78 feet

Diameter- of Bor-ehole 12 inches
Diameter- of Well Casing 4 inches

Jon Ur-banD~i ]]er-

D~illing Method Hollow stem auger-
Total Bor-ehole Depth 19 feet
Total Well Depth 19 feet

Date Star-ted 12(5(90

Date Well Completed- 12(5(90

DEPTH
IN FEET

o

2

4

6

8

NELL CONSTRUCTION DETAIL BlON ~ is ~
DUNT -'§ ;; ~

a:

5

DESCRIPTION

0-2' 0-,3' sand and gravel fill.
,3-1.3' sandy silt, 201 sand, fine
grained, brown (5YR3(4),
1.3-1.4' slag with green sand,
1.4-2' sandy silt. 10-20:¥ sand,
brown (5YR4/1),

2-4' 2-4' 401 Silt, 301 sand and 301
gravel. brown (5YR4/1) gravel has
slag pieces; also pieces of
paper. wood. green staining
on silt and pebbles, moist,

4-S' 4-4,8' fill as above.
4,8-5,3' sand with about 201 gravel
(5YR3/2). wet.
5,3-6' clay. gray (N-4), moist, plastic.
stained black at 1S-18", mothball
odor,

6-8' Meadow mat. top 10" is very degraded
to black clayey material,

8-10' Meadow mat.
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PROJECT STANDARD CHLORINE HELL NUMBER ..:M~H.:..--=B~L~ _

10-12' 10-10.8' caving.
10.8-12' meadow mat.

DESCRIPTION

16-16.7' caving
16.7-16.9' fine grained sand as above
16.9-18' clay, gray (N-4). stiff, dry;
top 2" HNU • 100.

fine and very fine grained sand as
above, 20-30% clay, intersti tial
and lenses.

14-16'

16-18'

12-14' 12-13.1' meadow mat.
13.1-14' very fine grained sand,
green gray (5GY4/1), 20-30% clay,
moist.
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NELL CONSTRUCTION DETAIL
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DEPTH
IN FEET

21
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(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY. NJ

Hell Number

Coordinates

t-1H-9L

E604139,OS. NS9S262,42

Celia GreenmanGeologist

Drilling Contractor J.C. Anderson

Top of Casing Elevation

Groundsurface Elevation

10,09 feet

7.55 feet

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Jon UrbanDri ller

Dri II ing t-1ethod Hollow stem auger

Total Borehole Depth 21 feet

Total Hell Depth 21 feet

Date Started 12/10/90

Date Hell Completed- 12/10/90

DEPTH
IN FEET

~BLON~~~NELL CONSTRUCTION DETAIL ~FOUNT ~ ~ ~ DESCRIPTION

2-4' Sand. fine grained. 30~ silt. micaceous .
pockets of green mineral. brown
(5YR3/2). dry.
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Sand. fine grained. 25~ clay. pockets
of green mineral. moist. brown
(5YR3/2) .

Sand and clay. 50/50. fine grained
sand. wet. brown (5YR3/2) .

8-9' sand. clayey. 40~ clay. fine
grained sand. plastic clay. pocket
of yellow green mineral at B feet,
9-jO' clay. plastic. 30~ sand at
g'. 15~ sand at 10'. some clasts tif
red and black clay. wet. brown
f5YS3/2}
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Sand. fine grained. 25~ clay. pockets
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18-18.5' caving. gray green clay.
dry. gray (5GS!1).
18.5-19.3' sand. fine grained.
mixed with some gray brown sand.
well sorted. yellow orange (10YR6!S}.
moist.
19.3-20' clay. stiff. dry. gray (N-4}.

1S-1S.7' caving, sand, clay, meadow
lIat. moist. gray brown (5YR3!2).
1S.7-18' sand, fine grained. well
sorted, no clay. moist: brown gray
(5YRS!1) and brown (10YR5!4).

WELL NU~BER ~W-9L

DESCRIPTION

12-14' Appears to be mostly caving. clayey
sand with meadow mat in nose of
spoon, moist. brown (5YR3!2).

10-12' 0-11.3' clay. as above. moist,
brown (5YR3/2).
11.3-12' meadow-mat. very clayey.
moist. brown (5YR3!2).

1S-18'

14-1S' 14-15' sand with clay. may be caving.
looks like sand at shallower depthS.
20X clay. moist, gray brown (5YR3!2),
15-15.4' clay with sand. 30X fine
grained sand. plastic. moist.
gray (5Y4!1).
15.4-1S' sand, fine grained wittl
40X plastic clay. moist. gray
(5Y4!1) .

18-20'

3
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Project STANDARD CHLORINE

Location KEARNY. NJ

Geologist Celia Greenman

Drilling Contractor

Driller Jon Urban

J.C. Anderson

Well Number Io1W-10L

Coordinates E603775.65. N696104,42

Top of Casing Elevation B,12 feet

Groundsurface Elevation 5,31 feet

Total Borehole Depth 17 feet

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Drilling Method Hollow stem auger Total Well Depth ~16~f~e~eut~ _

Da t eStar ted -..12....1'-'1...0...1-=9""0'-- _

Date Well Completed 12/10/90

DEPTH
IN FEET

~..B.LOH~~~HELL CONSTRUCTION DET4IL ~COUNT ~ ~ ~ DESCRIPTION

40 IlKS

\

8-9' gravelly silt, 25X graveL
stringer of dull gray mineral at
9', moist, brown, (5YR3/2).
9-10' meadow mat, moist.

4-4.55' silt, as above,
4.55-5,4' sand and gravel, 50X
gravel, 35X sand, fine grained, 15X
clay, pockets of green mineral, wet,
brown (5YR3/2).

Sand and gravel as above, wet, brown
(5YR3/2) ,

0-2' Silty sand. 30~ silt. fine gr-ained
sand, dr-y, br-own (5YR414),

IlKS100

~ .' .' r-- 2-4' Si lt, 15X sand, some pebbles, pockets
of green miner-al; dry; brown, (5YR3121,

f-- .... - 4-6'
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DESCRIPTION

10-10.9' caving. sand and gravel.
wet. brown gray.
10.9-11.5' meadow mat. moist.
11.5-12' sandy clay. very plastic.
very fine grained sand. 30:1: pieces
of mat. moist, green gl"ay (5G4/1).

12-12.4' caving. sand and gravel.
wet. brown gl"ay .
12.4-13.6' sandy clay/clayey sand.
30:1: fine gl"ained sand/3D:I: clay;
some clasts of red clay. dry. gl"een
gray (5G4/1).

16-16.2' caving. wet.
16.2-16.6' sandy silt. very fine
grained sand. 30:1:; moist. brown
(5YR3/4) .
16.6-17' silty clay. very stiff.
crumbly. dl"Y. bl"own (5YR3/4).

14-14.4' cav 1ng. sand and grave J .
14.4-14.7' sand. fine grained. well
sorted. moist. gray (5Y4/1) .
14.7-15.1' sand. fine grained. well
sorted. moist. bl"own (10YR5/4).
15.1-16' silty sand. fine grained
sand. 35-40:1: silt. dl"Y. bl"own
(5YR3/4) .

WELL NUMBER .....;M..;.;.W-'---=1c.;:;.O=L _
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DESCRIPTION

10-10.9' caving. sand and gravel.
wet. brown gray.
10.9-11.5' meadow mat. moist.
11.5-12' sandy clay. very plastic.
very fine grained sand. 30:1: pieces
of mat. moist, green gl"ay (5G4/1).

12-12.4' caving. sand and gravel.
wet. brown gl"ay .
12.4-13.6' sandy clay/clayey sand.
30:1: fine gl"ained sand/3D:I: clay;
some clasts of red clay. dry. gl"een
gray (5G4/1).

16-16.2' caving. wet.
16.2-16.6' sandy silt. very fine
grained sand. 30:1:; moist. brown
(5YR3/4) .
16.6-17' silty clay. very stiff.
crumbly. dl"Y. bl"own (5YR3/4).

14-14.4' cav 1ng. sand and grave J .
14.4-14.7' sand. fine grained. well
sorted. moist. gray (5Y4/1) .
14.7-15.1' sand. fine grained. well
sorted. moist. bl"own (10YR5/4).
15.1-16' silty sand. fine grained
sand. 35-40:1: silt. dl"Y. bl"own
(5YR3/4) .
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(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY, NJ

Geologist Celia Greenman

Drilling Contractor

Dri 11er Jon Urban

J, C, Anderson

Well Number MW-11L

Coordinates E603B16,29, N69B4B9,69

Top of Casing Elevation 7.BB feet

Groundsurface Elevation 4.74 feet

Total Borehole Depth 1B feet

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Dr ill i ng Method

DEPTH
IN FEET

Hollow stem auger

NELL CONSTRUCTION DETAIL ~~oLJ:T 11 I!

Total Well Depth -L17~fwe~e~t~ __

Da t eStar ted -oL1=-2/L.1L3.u/~9!.!<0l.-.. _

Date Well Completed. 12/13/90

DESCRIPTION
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4-S'

S-8'

0-.8' Silt with chrome slag. moist.
brown (10YR4/2),
.8-LS' sand and graveL blaCK coating,
odor, moist. black.

2-2.7' sand and gravel fill. as
above. odor, wet, blaCK.
2.7-2.95' sand, fine grained. well
sorted, 5% gravel (pea sized), moist.
gray (N-5) .
2.95-3.8' sand, fine grained. well
sorted, 5% gravel. moist. brown
(5YR5/2) .

Slag filL coated blaCK. odor, wet.
black.

S-S.5' slag fill, sand. black coating,
odor, wet, blacK.
S.5-7.5' sand. fine grained. clayey
in pockets, 30:1: coated. strong odor •
wet. blacK.

8-8.3' caving, wet.
8.3-9,1' meadow mat. contains 5:1: sand
and clay, moist. darK gray (5YR4/1),
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Diameter of Well Casing 4 inches

Dr ill i ng Method

DEPTH
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Hollow stem auger
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100 .... , 20-110

4-S'

S-8'

0-.8' Silt with chrome slag. moist.
brown (10YR4/2),
.8-LS' sand and graveL blaCK coating,
odor, moist. black.

2-2.7' sand and gravel fill. as
above. odor, wet, blaCK.
2.7-2.95' sand, fine grained. well
sorted, 5% gravel (pea sized), moist.
gray (N-5) .
2.95-3.8' sand, fine grained. well
sorted, 5% gravel. moist. brown
(5YR5/2) .

Slag filL coated blaCK. odor, wet.
black.

S-S.5' slag fill, sand. black coating,
odor, wet, blacK.
S.5-7.5' sand. fine grained. clayey
in pockets, 30:1: coated. strong odor •
wet. blacK.

8-8.3' caving, wet.
8.3-9,1' meadow mat. contains 5:1: sand
and clay, moist. darK gray (5YR4/1),



(Page 2 of 2) OVERBURDEN WELL
PROJECT STANDARD CHLORINE

DEPTH
IN FEET

9

1 1

NELL CONSTRUCTION DETAIL

WELL NUIo1BER .....;101~W.:...--=1:.:1:..:L=--- _

DESCRIPTION

10-12' 10-10.6' meadow mat. moist.
10.6-11.3' sandy clay. 40% sand.
plastic. stained black, odor. moist.
gray (5YR2/1).
11.3-12' sand. fine grained, well
sol"ted. stiff clay lense at 11.9-:12'.
moist. gray (5YS/1).

I---I'~+---l12-14 '

14-14.4' caving.
14. 4-1S' sand, fine grained. well
sorted. gray (N-5).
15.2-1S' clayey sand, clay 25-30%•
moist. gray (N-5).

12-12.5' caving .
12.5-13.7' sand. fine grained. very
well sorted. no clay. wet, gray
(5YRS/1) .

is-iS' 1S-1S.2' caving.
1S.2-1S.S' sandy clay. 15% fine
grained sand. dry. gray (5YRS/1).
1S.S-18' clay. stiff. slightly
plastic. dry. gray (5YR4/1).
HNU readings fell from 110 at the
top of the clay to 10 at the base.

14-1S'

20

30-70
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100 ....
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L-_--' -..L.---.I.__-1_--L----J'--_~~- ~_-..J

(Page 2 of 2) OVERBURDEN WELL
PROJECT STANDARD CHLORINE

DEPTH
IN FEET

9

1 1

NELL CONSTRUCTION DETAIL

WELL NUIo1BER .....;101~W.:...--=1:.:1:..:L=--- _

DESCRIPTION

10-12' 10-10.6' meadow mat. moist.
10.6-11.3' sandy clay. 40% sand.
plastic. stained black, odor. moist.
gray (5YR2/1).
11.3-12' sand. fine grained, well
sol"ted. stiff clay lense at 11.9-:12'.
moist. gray (5YS/1).

I---I'~+---l12-14 '

14-14.4' caving.
14. 4-1S' sand, fine grained. well
sorted. gray (N-5).
15.2-1S' clayey sand, clay 25-30%•
moist. gray (N-5).

12-12.5' caving .
12.5-13.7' sand. fine grained. very
well sorted. no clay. wet, gray
(5YRS/1) .

is-iS' 1S-1S.2' caving.
1S.2-1S.S' sandy clay. 15% fine
grained sand. dry. gray (5YRS/1).
1S.S-18' clay. stiff. slightly
plastic. dry. gray (5YR4/1).
HNU readings fell from 110 at the
top of the clay to 10 at the base.
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(Page 1 of 1) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY, NJ

Well Number

Coordinates

MW-11U

ES03822,B9, N698493,74

Celia GreenmanGeologist

Drilling Contractor J,C, Anderson

Top of Casing Elevation

Groundsurface Elevation

7,2 feet

4,64 feet

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Jon UrbanDri ]]er

DriJ ling Method Hollow stem auger

Total Borehole Depth 7,5 feet

Total Well Depth 7,5 feet

Date Started 12/13/90

Date We]] Completed 12/13/90

DEPTH
IN FEET WELL CONSTRUCTION DETAIL I BLOW

COUNT...
DESCRIPTION

-

2-2,7' sand and g~avel fill. as
above. odor. wet. black.
2.7-2.95' sand. fine g~ained, well
sorted. 51 gl"avel (pea sized). moist,
g~ay (N-5)
2.95-3.8' sand, fine g~ained, well
sOl"ted, 51 graveL moist. b~own

(5YR5/2) ,

6-6.5' slag filL sand, black coating, ­
odor, wet. black,
6,5-7.5' sand, fine g~ained. clayey.
in pockets. 30~ coated. strong odo~.

wet. black.

0-,8' Silt with ch~ome slag. moist.
b~own (jOYR4/2)
,8-1.6' sand and g~aveL black coating,
odo~, moist. black,

Slag filL coated black. Odor, wet,
black,

'.. : .

", :: .

::: ".
".': .
1/':<·'

100 .' . 20-110
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i\ I

i/\

1\ I
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(Page 1 of 1) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY, NJ

Well Number

Coordinates

MW-11U

ES03822,B9, N698493,74

Celia GreenmanGeologist

Drilling Contractor J,C, Anderson

Top of Casing Elevation

Groundsurface Elevation

7,2 feet

4,64 feet

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Jon UrbanDri ]]er

DriJ ling Method Hollow stem auger

Total Borehole Depth 7,5 feet

Total Well Depth 7,5 feet

Date Started 12/13/90

Date We]] Completed 12/13/90

DEPTH
IN FEET WELL CONSTRUCTION DETAIL I BLOW

COUNT...
DESCRIPTION

-

2-2,7' sand and g~avel fill. as
above. odor. wet. black.
2.7-2.95' sand. fine g~ained, well
sorted. 51 gl"avel (pea sized). moist,
g~ay (N-5)
2.95-3.8' sand, fine g~ained, well
sOl"ted, 51 graveL moist. b~own

(5YR5/2) ,

6-6.5' slag filL sand, black coating, ­
odor, wet. black,
6,5-7.5' sand, fine g~ained. clayey.
in pockets. 30~ coated. strong odo~.

wet. black.

0-,8' Silt with ch~ome slag. moist.
b~own (jOYR4/2)
,8-1.6' sand and g~aveL black coating,
odo~, moist. black,

Slag filL coated black. Odor, wet,
black,
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(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY. NJ

Well Number

Coordinates

MW-12L

E603663.18. N698342.52

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Drilling Contractor

Celia Greenman

Dri II ing Method

Top of Casing Elevation 6,99 feet

Groundsurface Elevation 4.52 feet

Total Borehole Depth 18 feet

Total Well Depth 17 .5 feet

Date Started 12(12(90

Date Well Completed 12(12(90

J.C. Anderson

Hollow stem auger

Jon Urban

Geologist

Dri ller

S-10' S-S.S' caving. wet. black.
S.S-g' meadow mat.

DESCRIPTION

2-2.3' gravel fill. strong odor,
2,3-3.5' odor, black coal tarry
coating, Sheen, wet. brown (5YR3/4),

Gravel fill. odor. some lumber. wet.
black.

6-6.6' gravel fill as above. odor,
wet. black.
6.6-7.4' meadow mat. moist.

Sand and gravel fill. wet at 1'.
brown (5YR3(4).

4-6'

2-4'

6-8'

>:?:'
:-:?:'
>:?:' BKG

::?:'
:-:?:'
:-:?:'
:-:0:,
:-'0"
:-'0"
:-:?:'
::?:' BKG

>:?:'
;.:~:'

"0'
;>c/
:-:9:'
;.§,
;"0'·
:-:0:'
:-:~t
::?:'
:'0'·
"0'
;::~{
:-:9:'

NELL CONSTRUCTION DETlIL

~--~-b---,..--~~I--I--4~+----lO-2 '

4

2

6

o

8

DEPTH
IN FEET

l.---I..--. --L.-..L

(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY. NJ

Well Number

Coordinates

MW-12L

E603663.18. N698342.52

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Drilling Contractor

Celia Greenman

Dri II ing Method

Top of Casing Elevation 6,99 feet

Groundsurface Elevation 4.52 feet

Total Borehole Depth 18 feet

Total Well Depth 17 .5 feet

Date Started 12(12(90

Date Well Completed 12(12(90

J.C. Anderson

Hollow stem auger

Jon Urban

Geologist

Dri ller

S-10' S-S.S' caving. wet. black.
S.S-g' meadow mat.

DESCRIPTION

2-2.3' gravel fill. strong odor,
2,3-3.5' odor, black coal tarry
coating, Sheen, wet. brown (5YR3/4),

Gravel fill. odor. some lumber. wet.
black.

6-6.6' gravel fill as above. odor,
wet. black.
6.6-7.4' meadow mat. moist.

Sand and gravel fill. wet at 1'.
brown (5YR3(4).

4-6'

2-4'

6-8'

>:?:'
:-:?:'
>:?:' BKG

::?:'
:-:?:'
:-:?:'
:-:0:,
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NELL CONSTRUCTION DETlIL
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(Page 2 of 2) OVERBURDEN WELL
PROJECT STANDARD CHLORINE WELL NUI,18ER --'101;.;.;W"---:1:.:2:.:L'-- _

DEPTH
IN FEET WEll CONSTRUCTION DETAIL DESCRIPTION

9

0. :: •

~);::.:

'.-'.::-: 14-16'
.:.:.....
.. :.::
~ :.:: .....:

14-14.8' caving.
14.8-15' sand. fine grained. clayey .
up to 20% in lenses. moist. gray (N-4).
15-15.1' black staining .
15.4-15.5' clay.
15.5-15.8' sand.
15.8-15.9' clay. gray. stiff .

12-14' 12-12.9' caving.
12.9-13.8' sand. fine grained, well
sorted. no clay. moist. brown
(10YR5/4) .

10-12' 10-10.6' caving.
10.6-11.4' sand. fine to ver-y fine
gr-ained. well sorted. 20% clay,
clay stringer at 11.1-11.2'. moist.
gray (5Y4/1).

16-1S' 16-16.6' caving.
16.6-16.9' clay. stiff, crumbly,
dr-yo gr-ay (5Y4/1).
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(Page 2 of 2) OVERBURDEN WELL
PROJECT STANDARD CHLORINE WELL NUI,18ER --'101;.;.;W"---:1:.:2:.:L'-- _

DEPTH
IN FEET WEll CONSTRUCTION DETAIL DESCRIPTION

9

0. :: •

~);::.:

'.-'.::-: 14-16'
.:.:.....
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~ :.:: .....:

14-14.8' caving.
14.8-15' sand. fine grained. clayey .
up to 20% in lenses. moist. gray (N-4).
15-15.1' black staining .
15.4-15.5' clay.
15.5-15.8' sand.
15.8-15.9' clay. gray. stiff .

12-14' 12-12.9' caving.
12.9-13.8' sand. fine grained, well
sorted. no clay. moist. brown
(10YR5/4) .

10-12' 10-10.6' caving.
10.6-11.4' sand. fine to ver-y fine
gr-ained. well sorted. 20% clay,
clay stringer at 11.1-11.2'. moist.
gray (5Y4/1).

16-1S' 16-16.6' caving.
16.6-16.9' clay. stiff, crumbly,
dr-yo gr-ay (5Y4/1).
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(Page 1 of 1) OVERBURDEN WELL
Project STANDARD CHLORINE Well Number MW-12U

Location KEARNY, NJ

Geologist Celia Greenman

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Drilling Contractor

Jon Urban

Coordinates E6Q3664.B3. N698337.61

Top of Casing Elevation 8.13 feet

GrDundsurface Elevation 4.55 feet

Total Borehole Depth 6.5 feet

Total Well Depth ~6~5~f~e~e~t ___

Da t e Star ted -A1!=.2/'-1&.:3=U/:....:9~0L.- _

Date Well Completed 12/13/90

J,C, Anderson

Hollow stem augerDrilling Method

Dri ller

DEPTH
IN FEET NEll CONSTlllJCTION IlETUl ~t~ 1 DESCRIPTION
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11\

Sand and gravel filL wet at 1'.
brown (5YR3/4)

2-2.3' gravel filL strong odor .
2.3-3,5' odor. black coal tarry
coating. sheen. wet. brown (5YR3/4).

Gravel fill. odor. some lumber. wet,
black.

6-6.6' gravel fill as above, Odor •
wet. black.

70 lD-20

f--B

(Page 1 of 1) OVERBURDEN WELL
Project STANDARD CHLORINE Well Number MW-12U

Location KEARNY, NJ

Geologist Celia Greenman

Diameter of Borehole 12 inches

Diameter of Well Casing 4 inches

Drilling Contractor

Jon Urban

Coordinates E6Q3664.B3. N698337.61

Top of Casing Elevation 8.13 feet

GrDundsurface Elevation 4.55 feet

Total Borehole Depth 6.5 feet

Total Well Depth ~6~5~f~e~e~t ___

Da t e Star ted -A1!=.2/'-1&.:3=U/:....:9~0L.- _

Date Well Completed 12/13/90

J,C, Anderson

Hollow stem augerDrilling Method

Dri ller

DEPTH
IN FEET NEll CONSTlllJCTION IlETUl ~t~ 1 DESCRIPTION
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Sand and gravel filL wet at 1'.
brown (5YR3/4)

2-2.3' gravel filL strong odor .
2.3-3,5' odor. black coal tarry
coating. sheen. wet. brown (5YR3/4).

Gravel fill. odor. some lumber. wet,
black.

6-6.6' gravel fill as above, Odor •
wet. black.

70 lD-20
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(Page 1 of 3) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY. NJ

Well Number

Coordinates

MW-13L

E698375,52. N663923,15

Celia GreenmanGeologist

Drilling Contractor J.C. Anderson

Top of Casing Elevation

Groundsurface Elevation

11,59 feet

9,01 feet

Dri ller Jon Urban Total Borehole Depth 22,5 feet

Hollow stem augerDrilling Method

Diameter of Borehole 12 inches

Total We II De pt h -=.2=.2....., 501-....ifweoueut''-- _

Da t e Star ted ~1=.2(L..1",-,7,-,(,-=9{.l,O~ _

Diameter of Well Casing 4 inches Date Well Completed_ 12/17/90

DEPTH
IN FEET

NELL CONSTRUCTION DETAIL ~It-BO~O~T DESCRIPTION

-i=

50 IlKS

~ .: .... f----

~:::- 2-4'
~~

Sand. as above. odor. moist. gray
(5GY4/1) ,

2-2,3' silt. dry. brown (5YR3/4).
2.3-2,S' sand. fine grained. black
with White crystals. dry. black,
2,8-3,1' silt. moist. brown (5YR3!4)
3.1-3,4' sand. fine grained. moist
gray (N-4)

4-4.2' caving. moist,
4.2-6' sand. fine to medium grained
wi th 101 gravel. green pockets mineral.
odor DCS. moist. gray (5GY4/1),

Sand as above. odor DCS. moist. gray
(5GY4/1) ,
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(Page 1 of 3) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY. NJ

Well Number

Coordinates

MW-13L

E698375,52. N663923,15

Celia GreenmanGeologist

Drilling Contractor J.C. Anderson

Top of Casing Elevation

Groundsurface Elevation

11,59 feet

9,01 feet

Dri ller Jon Urban Total Borehole Depth 22,5 feet

Hollow stem augerDrilling Method

Diameter of Borehole 12 inches

Total We II De pt h -=.2=.2....., 501-....ifweoueut''-- _

Da t e Star ted ~1=.2(L..1",-,7,-,(,-=9{.l,O~ _

Diameter of Well Casing 4 inches Date Well Completed_ 12/17/90

DEPTH
IN FEET

NELL CONSTRUCTION DETAIL ~It-BO~O~T DESCRIPTION

-i=

50 IlKS

~ .: .... f----

~:::- 2-4'
~~

Sand. as above. odor. moist. gray
(5GY4/1) ,

2-2,3' silt. dry. brown (5YR3/4).
2.3-2,S' sand. fine grained. black
with White crystals. dry. black,
2,8-3,1' silt. moist. brown (5YR3!4)
3.1-3,4' sand. fine grained. moist
gray (N-4)

4-4.2' caving. moist,
4.2-6' sand. fine to medium grained
wi th 101 gravel. green pockets mineral.
odor DCS. moist. gray (5GY4/1),

Sand as above. odor DCS. moist. gray
(5GY4/1) ,
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18-19' sand. vel"y fine gl"ained,
Clayey, up to 40~, cav ing7, moist.
gl"ay (N-6).
19-20' sand. fine to vel"y fine
gl"ained, black staining 19.4-19.7',
odol". moist, bl"own gl"ay (5YR4/1).

Sand as above. 15~ clay. bits of
papel", moist. gl"ay (5GY4/1l.

15-17 .2' sand. fine gl"ained, well
sOl"ted. 10X clay, odOI", moist •
gl"ay (N-6).
17.2-18' sand, fine gl"ained, well
sOl"ted, no clay, odol", moist,
bl"own gl"ay (5YR4/1).

DESCRIPTION

WELL NUt.1BER -:..:;MH~-...:1:.:3:.:L,--__~ ~

12-14' 12-12.65' sand as above. black
staining at 12.65', moist, gl"ay
(5GY4/1) .
12.65-13' clay, moist. gl"ay-brown.
13-14' meadow mat, moist.

10-12'

18-20'

14-16' 14-14.6' meadow mat.
14.6-15.3' sandy clay, 30:1: sand, fine
gl"ained, OdOI", wet. gl"ay (5YR4/1).
15.3-16' sand. fine grained, well
sOl"ted. moist, gl"ay (N-6).

16-18'

2

5

6

20-22' 20-20.6' sand caving, moist, gl"ay
(N-5) .

25-50 20.6-21.9' clayey sand, fine gl"aineo
sand, 15% clay, clay stl'inger
21.4-21.5', black staining,

' ..
".. " .

:: "."
".,: .
..": ".

.-.:.

.......
.........

:: "."
".,: :

:./:'i
~ .":.".... . .

.::: .•..
".,: :
::.:: .
:.:; :

100

100

100

100

NELL CONSTRUCTION DETAIL

PROJECT STANDARD CHLORINE

13

15

11

: :

1 7

-
~ . ' --Cll - :

~ -
\I) --.... -
Cll -
Cll -.....
\I) '. -1 9 .' - .'

~
: - :

-
t:::: -.... -'ll..... -
\I) -..... : - :

~ --
\I) .' -
~ --

2 1 -

9

DEPTH
IN FEET
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18-19' sand. vel"y fine gl"ained,
Clayey, up to 40~, cav ing7, moist.
gl"ay (N-6).
19-20' sand. fine to vel"y fine
gl"ained, black staining 19.4-19.7',
odol". moist, bl"own gl"ay (5YR4/1).

Sand as above. 15~ clay. bits of
papel", moist. gl"ay (5GY4/1l.

15-17 .2' sand. fine gl"ained, well
sOl"ted. 10X clay, odOI", moist •
gl"ay (N-6).
17.2-18' sand, fine gl"ained, well
sOl"ted, no clay, odol", moist,
bl"own gl"ay (5YR4/1).

DESCRIPTION

WELL NUt.1BER -:..:;MH~-...:1:.:3:.:L,--__~ ~

12-14' 12-12.65' sand as above. black
staining at 12.65', moist, gl"ay
(5GY4/1) .
12.65-13' clay, moist. gl"ay-brown.
13-14' meadow mat, moist.

10-12'

18-20'

14-16' 14-14.6' meadow mat.
14.6-15.3' sandy clay, 30:1: sand, fine
gl"ained, OdOI", wet. gl"ay (5YR4/1).
15.3-16' sand. fine grained, well
sOl"ted. moist, gl"ay (N-6).

16-18'

2

5

6

20-22' 20-20.6' sand caving, moist, gl"ay
(N-5) .

25-50 20.6-21.9' clayey sand, fine gl"aineo
sand, 15% clay, clay stl'inger
21.4-21.5', black staining,
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PROJECT STANDARD CHLORINE WELL NUIo1BER MW-13L

~
~

~ =!iDEPTH BLON a:
WELL CONSTRUCTION DETAIL "1 ~ ...... DESCRIPTION

IN FEET IC"OUNT ~
liCii ~

f-21 ,- I

IX FI=
'- particularly 21.5-21.8',' ' - , .

~ strong'-"- '.
~

odor, moist, gray (N-3) .
" -.'.;- .. 21.8-22' clay, stiff, dry, gray,-'.. - , . ~ (N-5) ,-'

~ r---,'

- II) HNU ret!1djngs on bott.led st!1l11p.les.-' ...L,-
-'- ' --
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I-
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I-

f-31
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(Page 1 of 2) OVERBURDEN WELL
Project STANDARD CHLORINE

Location KEARNY, NJ

Hell Number

Coordinates

MW-13U

E603931.0B. N69B380.01

Celia GreenmanGeologist

Drilling Contractor J.C. Anderson

Top of Casing Elevation

Groundsurface Elevation

11.26 feet

9.14 feet

Jon UrbanDriller

Dr ill i ng Method Hollow stem auger

Total Borehole Depth 11.5 feet

Total Well Depth ~1~1~.5~f~e~eut~ __

Diameter of Borehole 12 inches Date Started 12/17/90

Diameter of Well Casing 4 inches Date Well Completed 12/17/90

DEPTH
IN FEET WELL CONSTRUCTION DETAIL ~~~1?~T 11 DESCRIPTION

I-- ':.:. ": f--- 6-8' Sand as above, odor dCB. moist, gray

~'<':'::" (5GY4/1) .

I-- :';'::-: - 8-10' Sand. as above. odor. moist. gray
.:..::.... (5GY4/1)

100 :::...... 2
~ .' ".' ..

:: .

:./>:
-'.:::: f--- 4-6' -4-4.2' caving. moist .

4.2-6' sand, fine to medium grained
with 10~ gravel. green pockets mineral.
odor dC8, moist. gray (5GY4/1) .

2-4' 2-2.3' silt, dry. brown (5YR3/4).
2.3-2.8' sand. fine grained. black
with white crystals•.dry. black..
2.8-3.1' silt. moist. brown (5YR3/4) .
3.1-3.4' sand, fine grained. moist
gray (N-4).

1lK6

". :: .
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1
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~
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~
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X
_.'

"
-_.'--.--.. - · .

~'- - -'- '-
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I-

1-6

f-O
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Project STANDARD CHLORINE

Location KEARNY, NJ

Hell Number

Coordinates

MW-13U

E603931.0B. N69B380.01

Celia GreenmanGeologist

Drilling Contractor J.C. Anderson

Top of Casing Elevation

Groundsurface Elevation

11.26 feet

9.14 feet

Jon UrbanDriller

Dr ill i ng Method Hollow stem auger

Total Borehole Depth 11.5 feet

Total Well Depth ~1~1~.5~f~e~eut~ __

Diameter of Borehole 12 inches Date Started 12/17/90

Diameter of Well Casing 4 inches Date Well Completed 12/17/90

DEPTH
IN FEET WELL CONSTRUCTION DETAIL ~~~1?~T 11 DESCRIPTION

I-- ':.:. ": f--- 6-8' Sand as above, odor dCB. moist, gray

~'<':'::" (5GY4/1) .

I-- :';'::-: - 8-10' Sand. as above. odor. moist. gray
.:..::.... (5GY4/1)

100 :::...... 2
~ .' ".' ..

:: .

:./>:
-'.:::: f--- 4-6' -4-4.2' caving. moist .

4.2-6' sand, fine to medium grained
with 10~ gravel. green pockets mineral.
odor dC8, moist. gray (5GY4/1) .

2-4' 2-2.3' silt, dry. brown (5YR3/4).
2.3-2.8' sand. fine grained. black
with white crystals•.dry. black..
2.8-3.1' silt. moist. brown (5YR3/4) .
3.1-3.4' sand, fine grained. moist
gray (N-4).

1lK6
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PROJECT STANDARD CHLORINE HELL NUMBER MW-13U

DESCRIPTION

::. "'.

100 ~,.::':::.:. 2

:..~\:
-':':"':- 10-12'

~,<?,

-9 ,-

~
-,'- , .

"- "

.' -.'..-'.
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100 >::,~";

2
5

Sand as above. 15~ clay. bits of
paper', moist, gr'ay (5GY4/1)

-
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PROJECT STANDARD CHLORINE HELL NUMBER MW-13U

DESCRIPTION
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OVERBURDEN WELL(Page 1 of 2)

Project STANDARD CHLORINE Well Number MW-1~L

Location KEARNY. NJ Coordinates E60~031 . O~, N698567.13

Geologist Celia Greenman Top of Casing Elevation 7.99 feet

Drilling Contractor J.C, Anderson Groundsurface Elevation 5.82 feet

Dri ller Jon Urban Total Borehole Depth 18 feet

Dri lling Method Hollow stem auger Total Well Depth 18 feet

Diameter of Borehole 12 inches Date Started 12/17/90

Diameter of Well Casing ~ inches Date Well Completed 12/17/90
-.

~
>-
~ ~DEPTH BlOH a::

HEll CONSTRUCTION DETAIL ~ ~
<:>0-0 DESCRIPTION

IN FEET COUNT .., fa:;; ~.... ~a::

~==fo

,-0
~~ ~~ ~-==

0~2' Silt with slag pellets. moist.
co. ...

1\ 1
~~ brown (5YR3/4) ,

'h Q'. ~~
'0- '0. ~~
e;.~ ~~

~~
~

.• 40 ~:= 2-5
~~. ':>~ :f~
co. ...

II \
~:=

~':l
.... ~~

'0. 0 ~~..~ ..~ :f~
:f:=

-2
.. .. .::;:...:
~~

C' f--.~~ f/?:c 2-4' 2-2.3' silt and slag• caving. wet.
co. ... brown (5YR3/4) .

Q'.
~':.

1\ 1 '2/f..... .... 2.3-2.9' gravel and sand filL gravel•.~ -.4 i/\ 1/2" diameter. medium grained sand.. ~.~ 40:1: • brown (10YR6/6) .c'
~~ 2/?:(- .:.. 70 IlKS 2.9-3.4' silt and graveL moist, brown

co. ~. i/:?-:c'!':G '!':. /
(10YR4/2) .

Y i/?:'0- '0. .:-(
-= ..~ ..~ 6:0 :'..

~.. .:-(

-4 ~; ..... :- - 6rt - 4-6' 4-4,4' caving. slag pellets.co. ...
~:'!'. q', k>:<?:' 4.4-5,1' silt and gravel as above,

.... ':0. \1 k>:~:( lumber, wet. brown (10YR4/2) ,
-,~ -.': .....
0" ~.. ~ k>:~:(.:~ .-:.

~ 55~ co' ~. k>:~'i
IlKS

'!':I ....
0- ''c>.

II
k>:~:i

~.~ .,i ~:~:c
~.. ..

~~
"0'

~6
.:.. b:·:·:cco. ... fo- 6-B' 6-6.5' sand, medium to grained, -

l<!':l .... ::': .... coarse
'0- :0,

1\
',,: . fragments of brick. small Quartz

~.~ - ..i:
2 pebbles. gray brown (5YR4/1) ... k 'l 6.5-7.5' slag pellets. wet.

~~ .:~ 7.5-8' sand, medium grained. well
'"'

... ~ . 100 ill 15
1o!':G Q'. sorted, stained black at B' , wet.
... .....

l
gray brown (10YR4/2) .

~,~ f.~ ..L
~: C' .....
.:.. .~~ " :: .

-8
co. ~.

~
~':G

Q'. ~ 8-10' 8-8.4' gravel caving, wet, gray -
'0, ...

X
(N-4) .• ,4 ..~

0: .. 8.4-10' meadow mat. bottom at 10'
.:"'! ~~ is Quite woody. rest is very clayey,
co. ... moist. gray (N-4) .-', -',- ~- :.-.-J

- -~~

OVERBURDEN WELL(Page 1 of 2)

Project STANDARD CHLORINE Well Number MW-1~L

Location KEARNY. NJ Coordinates E60~031 . O~, N698567.13

Geologist Celia Greenman Top of Casing Elevation 7.99 feet

Drilling Contractor J.C, Anderson Groundsurface Elevation 5.82 feet

Dri ller Jon Urban Total Borehole Depth 18 feet

Dri lling Method Hollow stem auger Total Well Depth 18 feet

Diameter of Borehole 12 inches Date Started 12/17/90

Diameter of Well Casing ~ inches Date Well Completed 12/17/90
-.

~
>-
~ ~DEPTH BlOH a::

HEll CONSTRUCTION DETAIL ~ ~
<:>0-0 DESCRIPTION

IN FEET COUNT .., fa:;; ~.... ~a::
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1\ 1
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(Page 2 of 2) OVERBURDEN WELL

DESCRIPTION

WELL NUMBER .-;M:.:.:W..:...--:1:.;;4:..:L:...- _

10-12' 10-10.3' gravel caving.
10.3-10.S' clay. very plastic.
sticky. odor. moist. gray (5YR2/1).
10.S-11' clay. sand and meadow mat.
moist. gray (5YR2/1).
11-12' meadow ma t. egg odor. grassy.
moist.

NELL CONSTRUCTION DETAIL

PROJECT STANDARD CHLORINE

11

9

DEPTH
IN FEET

12-14' 12-12.5' clay and meadow mat. caving.
gray (N-3)

" 12.5-12.7' sand and meadow mat. fine
" " grained. caving. dry. gray (N-4) .

13
12.7-13.4' sand and clay. 50/50.

T
- fine grained. dry. gray (N-S)

13.4-14' sand. fine grained. well
, ' sorted. 10:1: clay. moist. gray (N-5)

"
",," .

;-..~
~

, , -'' , .:.,:. :.
- , ' ":.". 14-1S' 14-15' sand. fine grained. wellIb : .....

~
" -,' ,', sorted. moist. gray (N-S) ........
-' 15-15.4' sand clay 50/50. fineCI) ,-

~
and- .... grained sand with interstitial clay."" ' ' '.,: .

Ib '. ~ ...:.... odor. dry. gray (N-S) .
15 Ib.... " 70 ::).:: 2

CI) '.- ' , 'l::l

~ - ~
..: ...... ,- " CI)

~
- .

c::: .: -...., ,'-

III " -," 1S-18' 1S-1S.5' sand and meadow mat. caving....
CI) '.- .. wet. gray (N-6) ..... 16.5-1S.7' clay. sandy. 20:1: fine
~ -" grained sand. moist. gray (N-S) .-CI) ,- 16.7-18' clay. fairly stiff and

17 ~ , ' - , . 20-&0 crumbly. strong odor. slightly

1
- moist. gray (N-5) . HNU SO ppm at

top of clay. 20 ppm at bottom.

19

-21

(Page 2 of 2) OVERBURDEN WELL

DESCRIPTION

WELL NUMBER .-;M:.:.:W..:...--:1:.;;4:..:L:...- _

10-12' 10-10.3' gravel caving.
10.3-10.S' clay. very plastic.
sticky. odor. moist. gray (5YR2/1).
10.S-11' clay. sand and meadow mat.
moist. gray (5YR2/1).
11-12' meadow ma t. egg odor. grassy.
moist.

NELL CONSTRUCTION DETAIL

PROJECT STANDARD CHLORINE

11

9

DEPTH
IN FEET

12-14' 12-12.5' clay and meadow mat. caving.
gray (N-3)

" 12.5-12.7' sand and meadow mat. fine
" " grained. caving. dry. gray (N-4) .

13
12.7-13.4' sand and clay. 50/50.

T
- fine grained. dry. gray (N-S)

13.4-14' sand. fine grained. well
, ' sorted. 10:1: clay. moist. gray (N-5)

"
",," .

;-..~
~

, , -'' , .:.,:. :.
- , ' ":.". 14-1S' 14-15' sand. fine grained. wellIb : .....

~
" -,' ,', sorted. moist. gray (N-S) ........
-' 15-15.4' sand clay 50/50. fineCI) ,-

~
and- .... grained sand with interstitial clay."" ' ' '.,: .

Ib '. ~ ...:.... odor. dry. gray (N-S) .
15 Ib.... " 70 ::).:: 2

CI) '.- ' , 'l::l

~ - ~
..: ...... ,- " CI)

~
- .

c::: .: -...., ,'-

III " -," 1S-18' 1S-1S.5' sand and meadow mat. caving....
CI) '.- .. wet. gray (N-6) ..... 16.5-1S.7' clay. sandy. 20:1: fine
~ -" grained sand. moist. gray (N-S) .-CI) ,- 16.7-18' clay. fairly stiff and

17 ~ , ' - , . 20-&0 crumbly. strong odor. slightly

1
- moist. gray (N-5) . HNU SO ppm at

top of clay. 20 ppm at bottom.

19

-21



(Page 1 of 1) OVERBURDEN WELL
P~oject STANDARD CHLORINE

Location KEARNY. NJ

We]] Numbe~

Coordinates

Ir1W-14U

E604027,39, N698573 33

Celia G~eenman

D~illing Contracto~

Diamete~ of Borehole

D~illing Method

Top of Casing Elevation 8,27 feet

G~oundsu~face Elevation 5,59 feet

Total Borehole Depth 7.5 feet

Total Well Depth 7,5 feet

Date Sta~ted 12/17/9012 inches

J.C. Ande~son

Hollow stem auge~

Jon U~ban

Geologist

D~ille~

Diamete~ of Well Casing 4 inches Date Well Completed 12/18/90

DEPTH
IN FEET

DESCRIPTION

6-6.5' sand. medium to coarse grained. ­
fragments of brick. small quartz pebbles,
fairly well sorted. gray brown (5YR4/1).
6.5-7.5' slag pellets. wet.
7.5-B' sand. medium grained, well
sorted. stained black at S'. wet.
gray brown (10YR4/2).

~O
~~ ~~
Q. Q. ~

1\ I~ ~ - ~ 'b

~ ~ ~

~ ~ ~ h,~-= ~ ~~- 'b~
\~ - ~~

lQ

-2
....

'. .., -
· . · . ~
.. . . ....

\11
I::- ~

-
.'

1\~ -'· .
- ..

lQ -'
~

.' -.'-
-4 -'II) -

~
--'.

~ · .-'-
lQ

'. - '. ~ 1.... .' - . '

II) .- ~- :§
~

-
.' - .'.- II)

~
-.'-_.

c::: - · . 1\..,
~ '. --.

.' _.'
II) · . --...... 6 .... _.' -
~ .'.- .'--II) .-

\1
,-

~
-· . - · .-1-:. -:.-

- .'.:=.-.:...=.... -~ 1\
-8 - - -

Silt with slag pellets. moist.
brown (5YR3/4),

2-2.3' silt and slag. caving. wet.
brown (5YR3/4),
2.3-2.9' gravel and sand fill. gravel
1/2" diameter, medium grained. sand
401. brown (10YR6/6).
2.9-3.4' silt and gravel, moist. brown
(10YR4/2) ,

4-4.4' caving. slag pellets.
4.4-5.1' silt and gravel as above,
lumber. wet. brown (10YR4/2) .

-

-

-
L L- ...l--L._-L_...L---'-_----IL. ~~_

(Page 1 of 1) OVERBURDEN WELL
P~oject STANDARD CHLORINE

Location KEARNY. NJ

We]] Numbe~

Coordinates

Ir1W-14U

E604027,39, N698573 33

Celia G~eenman

D~illing Contracto~

Diamete~ of Borehole

D~illing Method

Top of Casing Elevation 8,27 feet

G~oundsu~face Elevation 5,59 feet

Total Borehole Depth 7.5 feet

Total Well Depth 7,5 feet

Date Sta~ted 12/17/9012 inches

J.C. Ande~son

Hollow stem auge~

Jon U~ban

Geologist

D~ille~

Diamete~ of Well Casing 4 inches Date Well Completed 12/18/90

DEPTH
IN FEET

DESCRIPTION

6-6.5' sand. medium to coarse grained. ­
fragments of brick. small quartz pebbles,
fairly well sorted. gray brown (5YR4/1).
6.5-7.5' slag pellets. wet.
7.5-B' sand. medium grained, well
sorted. stained black at S'. wet.
gray brown (10YR4/2).

~O
~~ ~~
Q. Q. ~

1\ I~ ~ - ~ 'b

~ ~ ~

~ ~ ~ h,~-= ~ ~~- 'b~
\~ - ~~

lQ

-2
....

'. .., -
· . · . ~
.. . . ....

\11
I::- ~

-
.'

1\~ -'· .
- ..

lQ -'
~

.' -.'-
-4 -'II) -

~
--'.

~ · .-'-
lQ

'. - '. ~ 1.... .' - . '

II) .- ~- :§
~

-
.' - .'.- II)

~
-.'-_.

c::: - · . 1\..,
~ '. --.

.' _.'
II) · . --...... 6 .... _.' -
~ .'.- .'--II) .-

\1
,-

~
-· . - · .-1-:. -:.-

- .'.:=.-.:...=.... -~ 1\
-8 - - -

Silt with slag pellets. moist.
brown (5YR3/4),

2-2.3' silt and slag. caving. wet.
brown (5YR3/4),
2.3-2.9' gravel and sand fill. gravel
1/2" diameter, medium grained. sand
401. brown (10YR6/6).
2.9-3.4' silt and gravel, moist. brown
(10YR4/2) ,

4-4.4' caving. slag pellets.
4.4-5.1' silt and gravel as above,
lumber. wet. brown (10YR4/2) .

-

-

-
L L- ...l--L._-L_...L---'-_----IL. ~~_



(Page 1 of 2) OVERBURDEN WELL

Coo~dinates E693135.12. N697843.83

Top of Casing Elevation 6.4 feet

P~oject STANDARD CHLORINE

Location KEARNY. NJ

Geologist Celia Greenman

Well Numbe~ Ir1W-15L

D~illing Contracto~ J.C. Ande~son G~oundsu~face Elevation 3.9 feet

D~i lle~ Jon U~ban Total Bo~ehole Depth 16 feet

Diamete~ of Bo~ehole 12 inches

Diamete~ of Well Casing 4 inches

D~illing Ir1ethod Hollow stem auge~ Total Well Depth ~16~f~e~e~t _

Date Sta~ted ~12=/~6~/~9=O~ __

Date WeI] Completed ~12~/w6~/~9~O~ _

6-8' Some mica and meadow mat.

DESCRIPTION

0-2' 0-2' black and g~ay asphalt
mate~ial.

2-2.3' silt. da~k g~ay.

2.3-2.7' b~ick.

2.7-3.5' black silt and limestone
f~agment filL
3.5-3.75' lumbe~.

4-5' no sample.
5-6' fill. da~k b~own silt and
g~ay sandy mate~ial with la~ge flakes
of mica; possible meadow mat in nose
of spoon.

2-4'

4-6'

8-10' Meadow mat. fine g~ained sand in nose
of spoon. ve~y soft materiaL sand is
b~own g~ay (5YR3/2)

IlKS

NEll CONSTRUCTION DETAIL

2

4

6

o

8

DEPTH
IN FEET

(Page 1 of 2) OVERBURDEN WELL

Coo~dinates E693135.12. N697843.83

Top of Casing Elevation 6.4 feet

P~oject STANDARD CHLORINE

Location KEARNY. NJ

Geologist Celia Greenman

Well Numbe~ Ir1W-15L

D~illing Contracto~ J.C. Ande~son G~oundsu~face Elevation 3.9 feet

D~i lle~ Jon U~ban Total Bo~ehole Depth 16 feet

Diamete~ of Bo~ehole 12 inches

Diamete~ of Well Casing 4 inches

D~illing Ir1ethod Hollow stem auge~ Total Well Depth ~16~f~e~e~t _

Date Sta~ted ~12=/~6~/~9=O~ __

Date WeI] Completed ~12~/w6~/~9~O~ _

6-8' Some mica and meadow mat.

DESCRIPTION

0-2' 0-2' black and g~ay asphalt
mate~ial.

2-2.3' silt. da~k g~ay.

2.3-2.7' b~ick.

2.7-3.5' black silt and limestone
f~agment filL
3.5-3.75' lumbe~.

4-5' no sample.
5-6' fill. da~k b~own silt and
g~ay sandy mate~ial with la~ge flakes
of mica; possible meadow mat in nose
of spoon.

2-4'

4-6'

8-10' Meadow mat. fine g~ained sand in nose
of spoon. ve~y soft materiaL sand is
b~own g~ay (5YR3/2)

IlKS

NEll CONSTRUCTION DETAIL

2

4

6

o

8

DEPTH
IN FEET



(Page 2 of 2) OVERBURDEN WELL
PROJECT STANDARD CHLORINE WELL NU~BER ~W-15L

CONSTRUCTION DETAIL ~
~

~ ~DEPTH BLOW a:

HELL 1 e- DESCRIPTION
IN FEET ~DUNT ~ ~

f-9

EE~ t% .!,

~t% t% ~
~ t% ~

I- ~. ~. - 1-= .... f- 10-12' 10-10.25' meadow mat. caving.
~ ::. :.
.... :.:: : 10.25-10.75' fine grained to very fine
~ 1\ I

: .:: " grained sand with pieces of meadow mat.
. ' .' q :>:.": brown gray (5YR4h) • clay is 30-35%.: : ":':::".:· . 10.75-11.3' fine grained sand. no clay

f-1 1 ~ 65 · . BK6

T .::0;:\ (5YR4/1)

II \ ::t>;
· 0°::',

~
_.· . · ..- . . - · . .-- I---

.:':':::"" ~
f-=- 12-14' 12-12.25' caving.-'

~
. ' -.' 12.25-13.25' sand• fine grained. brown--

...:::'~".:'-'
1\ I (5YR4/1)It) -

t
gray- .,'0:.... · . - ....:.

~ '.- '. 'b · .
f-13 .... .' ~ 63 ::. '" 2

It) '.- · .
~

'.: ::':-- · .

~/\:;
It) .' - 'b

II \~
.- It)-..... '--c:: - . · ..... "- .::.~::\.- 'b '. - '. f- '- f.-- 14-16' 14-15.25' sand. brown (5YR4/1) •.... - . gray

It)
. ' _.' :.":0:'.:.. - · . medium to coarse. well sorted. wet-.... . . - 1\ I

:.' ',' 15.25-15.5' clay . brown-gray. sti ff.
~

- .:.:
. ' .-' :..: •... OOZing. brown-blue. liquid.- · .It) -

f-15
.-

.::'.::00;
~

- 75 150· . - · .- .. 0':',

1
- ":.",

· . II \
.....:....

LL.- -'- ---

f-17

.-

f-19

.-

f--21
-~'--- . .'. -

(Page 2 of 2) OVERBURDEN WELL
PROJECT STANDARD CHLORINE WELL NU~BER ~W-15L

CONSTRUCTION DETAIL ~
~

~ ~DEPTH BLOW a:

HELL 1 e- DESCRIPTION
IN FEET ~DUNT ~ ~

f-9

EE~ t% .!,

~t% t% ~
~ t% ~

I- ~. ~. - 1-= .... f- 10-12' 10-10.25' meadow mat. caving.
~ ::. :.
.... :.:: : 10.25-10.75' fine grained to very fine
~ 1\ I

: .:: " grained sand with pieces of meadow mat.
. ' .' q :>:.": brown gray (5YR4h) • clay is 30-35%.: : ":':::".:· . 10.75-11.3' fine grained sand. no clay

f-1 1 ~ 65 · . BK6

T .::0;:\ (5YR4/1)

II \ ::t>;
· 0°::',

~
_.· . · ..- . . - · . .-- I---

.:':':::"" ~
f-=- 12-14' 12-12.25' caving.-'

~
. ' -.' 12.25-13.25' sand• fine grained. brown--

...:::'~".:'-'
1\ I (5YR4/1)It) -

t
gray- .,'0:.... · . - ....:.

~ '.- '. 'b · .
f-13 .... .' ~ 63 ::. '" 2

It) '.- · .
~

'.: ::':-- · .

~/\:;
It) .' - 'b

II \~
.- It)-..... '--c:: - . · ..... "- .::.~::\.- 'b '. - '. f- '- f.-- 14-16' 14-15.25' sand. brown (5YR4/1) •.... - . gray

It)
. ' _.' :.":0:'.:.. - · . medium to coarse. well sorted. wet-.... . . - 1\ I

:.' ',' 15.25-15.5' clay . brown-gray. sti ff.
~

- .:.:
. ' .-' :..: •... OOZing. brown-blue. liquid.- · .It) -

f-15
.-

.::'.::00;
~

- 75 150· . - · .- .. 0':',

1
- ":.",

· . II \
.....:....

LL.- -'- ---

f-17

.-

f-19

.-

f--21
-~'--- . .'. -



(Page 1 of U OVERBURDEN WELL
Project STANDARO CHLORINE Well Number MW-15U

Location KEARNY, NJ Coordinates E603138,76. N697842,67

Geologist Celia Greenman Top of Casing Elevation 6,44 feet

Dri 11 ing Contractor J,C, Anderson Groundsurface Elevation 3,85 feet

Dri ller Jon Urban Total Borehole Depth 6 feet

Dri 11 ing Method Hollow stem auger Total Well Depth 6 feet

Diameter of Borehole 12 inches Date Started 12/6/90

Diameter of We]) Casing 4 inches Date Well Completed 12/6/90
-

NELL CONSTRUCTION DETAIL ~
~

~ ~DEPTH BLOW cz:

~-OUNT i ~ ~ DESCRIPTION
IN FEET ~ ~

-i;::::=

-0 0-2' 0-2'c.' c.'
~

black and gray asphalt
f?;;; Gj - material.
!%: t% -~~ \1 -;:

~T
- 'b \I)

~ICb ....: ~ =-==--=-
~~ 1\ ~~

~ ~ ~~

~
....

~~- ~-2 -'.
~~\I) - , ' ~ - I-- - 2-4' 2-2,3' silt. dark-
=~

gray..., -
~

,. - " -:=- 2,3-2.7' brick.
'-

J ~I
2,7-3.5' black silt and limestone.... , . - , ,

~\I) - fragment fill .- .'.' .- Ib\I) -, l::l.

~!
3,5-3.75' lumber,

~ --,
~.., -

I:: " - ~ \ =~.... -,
Ib " -,' \I) =-==.... ',- --=--

=~\I) _.',-
~~-4 .... _.'

~
- - I-- - 4-6' 4-5' no sample.,-,- =--== 5-6' f i 11, dark brown silt and\I) - !' ' - . '

I sandy material with large flakes
~ - gray"-

" - " of mica possible meadow mat in nose1-<. - , ~~ of spoon .
.-,

~~+ \ =-==
=~~~

-6 ~_Ll, -:;==-

~
- 6-8' Some mica and meadow mat.

\I)

Cb........
... ~....

~
<:l

-8

(Page 1 of U OVERBURDEN WELL
Project STANDARO CHLORINE Well Number MW-15U

Location KEARNY, NJ Coordinates E603138,76. N697842,67

Geologist Celia Greenman Top of Casing Elevation 6,44 feet

Dri 11 ing Contractor J,C, Anderson Groundsurface Elevation 3,85 feet

Dri ller Jon Urban Total Borehole Depth 6 feet

Dri 11 ing Method Hollow stem auger Total Well Depth 6 feet

Diameter of Borehole 12 inches Date Started 12/6/90

Diameter of We]) Casing 4 inches Date Well Completed 12/6/90
-

NELL CONSTRUCTION DETAIL ~
~

~ ~DEPTH BLOW cz:

~-OUNT i ~ ~ DESCRIPTION
IN FEET ~ ~

-i;::::=

-0 0-2' 0-2'c.' c.'
~

black and gray asphalt
f?;;; Gj - material.
!%: t% -~~ \1 -;:

~T
- 'b \I)

~ICb ....: ~ =-==--=-
~~ 1\ ~~

~ ~ ~~

~
....

~~- ~-2 -'.
~~\I) - , ' ~ - I-- - 2-4' 2-2,3' silt. dark-
=~

gray..., -
~

,. - " -:=- 2,3-2.7' brick.
'-

J ~I
2,7-3.5' black silt and limestone.... , . - , ,

~\I) - fragment fill .- .'.' .- Ib\I) -, l::l.

~!
3,5-3.75' lumber,

~ --,
~.., -

I:: " - ~ \ =~.... -,
Ib " -,' \I) =-==.... ',- --=--

=~\I) _.',-
~~-4 .... _.'

~
- - I-- - 4-6' 4-5' no sample.,-,- =--== 5-6' f i 11, dark brown silt and\I) - !' ' - . '

I sandy material with large flakes
~ - gray"-

" - " of mica possible meadow mat in nose1-<. - , ~~ of spoon .
.-,

~~+ \ =-==
=~~~

-6 ~_Ll, -:;==-

~
- 6-8' Some mica and meadow mat.

\I)

Cb........
... ~....

~
<:l

-8



BORING LOG(Page 1 of 1)

Project STANDARD CHLORINE Boring Number SB-1

Location KEARNY, NJ Total Borehole Depth 4 feet

Geologist W. Brew Date Started 10/7/92

Drilling Contractor J.C. Anderson Date Boring Completed 10/7/92

Dri ller J. Burrell

Dri 11 ing Method Hollow stem auger

Diameter of Borehole 6 inches

.... .... >- '-' ....DEPTH .... c a:
IflU/OVA

~~ ~i!C BLON
"~ :i! DESCRIPTION

IN FEET "" .... COUNT ~"" READINGS.... c
c _

'-' ~~'" "'::5 ....
a:

f-O gg 0-1' Augel"ed.

~xxx
~

f-
xxx
~ 1-2' Black bituminus fill material.

X
~ 2-2.B' Red brick, broken

13-15 ~xxx
f-2 60 ~~xxx

15-18 ~
~

I- xxx

X
xxx 3-4' No recovery.

50/1' 0 ~~
-4 ~

-6

-8

-10

-12

.

BORING LOG(Page 1 of 1)

Project STANDARD CHLORINE Boring Number SB-1

Location KEARNY, NJ Total Borehole Depth 4 feet

Geologist W. Brew Date Started 10/7/92

Drilling Contractor J.C. Anderson Date Boring Completed 10/7/92

Dri ller J. Burrell

Dri 11 ing Method Hollow stem auger

Diameter of Borehole 6 inches

.... .... >- '-' ....DEPTH .... c a:
IflU/OVA

~~ ~i!C BLON
"~ :i! DESCRIPTION

IN FEET "" .... COUNT ~"" READINGS.... c
c _

'-' ~~'" "'::5 ....
a:

f-O gg 0-1' Augel"ed.

~xxx
~

f-
xxx
~ 1-2' Black bituminus fill material.

X
~ 2-2.B' Red brick, broken

13-15 ~xxx
f-2 60 ~~xxx

15-18 ~
~

I- xxx

X
xxx 3-4' No recovery.

50/1' 0 ~~
-4 ~

-6

-8

-10

-12

.



(Page 1 of 2) BORING LOG
Pr'oject STANDARD CHLORINE Boring Number SB-2

J.C. Anderson

Total Borehole Depth ~17~fueueut~ __

Date Star ted ---=..:1O~/w7:....;/;..:,9~2'__ _

Location KEARNY, NJ

Geo I og i s t -uW.....-5!BLrE.e.!!.w _

Drilling Contractor Date Boring Completed 10/7/92

Dri II er J. Burrell

Drilling Method Hollow stem auger

Diameter of Borehole 6 inches

DEPTH
IN FEET

BLDII
COUNT

ItlU/DVA
READINGS

DESCRIPTION

o

2

4

6

8

10

12

0-1' Augered.

1-2.4' Black bituminus type filL silty.
pieces of brick damp.

3-4' Same as above with woOd. wet at 4.8'

5-6.7' Same as above.
6.7' Green gray f to m SAND. trace f gravel

8.3' Marsh mat. brown peat. moist.

g' Same as above.

11-12.6' Green gray f sand w/silt. wet.
12.6-12.8' Green gray CLAY

(Page 1 of 2) BORING LOG
Pr'oject STANDARD CHLORINE Boring Number SB-2

J.C. Anderson

Total Borehole Depth ~17~fueueut~ __

Date Star ted ---=..:1O~/w7:....;/;..:,9~2'__ _

Location KEARNY, NJ

Geo I og i s t -uW.....-5!BLrE.e.!!.w _

Drilling Contractor Date Boring Completed 10/7/92

Dri II er J. Burrell

Drilling Method Hollow stem auger

Diameter of Borehole 6 inches

DEPTH
IN FEET

BLDII
COUNT

ItlU/DVA
READINGS

DESCRIPTION

o

2

4

6

8

10

12

0-1' Augered.

1-2.4' Black bituminus type filL silty.
pieces of brick damp.

3-4' Same as above with woOd. wet at 4.8'

5-6.7' Same as above.
6.7' Green gray f to m SAND. trace f gravel

8.3' Marsh mat. brown peat. moist.

g' Same as above.

11-12.6' Green gray f sand w/silt. wet.
12.6-12.8' Green gray CLAY



BORING LOG(Page 2 of 2)

PROJECT STANDARD CHLORINE BORING NU~BER SB-2

w ..... >-

~~DEPTH we
BtDII a: ItlU/DVA<Dzr zr~ ocl; DESCRIPTION

IN FEET Cx xw COUNT ~x READINGS..... C
C _

u llit;en en;!!i ....a:

-12

~ •5-7 80

- Same as 11-12.6' above.

X
2-2

-14 30 ~-

5-9

f- 15-16.2' Same as above. more m SAND.

IX
2-4

product.
16.2' Green gray CLAY

1-16 100

4-5 ..
I-

1-18

-20

1-22

f-

1-24

-26 -<

-

-28
~- - -

BORING LOG(Page 2 of 2)

PROJECT STANDARD CHLORINE BORING NU~BER SB-2

w ..... >-

~~DEPTH we
BtDII a: ItlU/DVA<Dzr zr~ ocl; DESCRIPTION

IN FEET Cx xw COUNT ~x READINGS..... C
C _

u llit;en en;!!i ....a:

-12

~ •5-7 80

- Same as 11-12.6' above.

X
2-2

-14 30 ~-

5-9

f- 15-16.2' Same as above. more m SAND.

IX
2-4

product.
16.2' Green gray CLAY

1-16 100

4-5 ..
I-

1-18

-20

1-22

f-

1-24

-26 -<

-

-28
~- - -



Total Borehole Depth -417~~f&e&e&t __

Da t eStar ted ~10...../~6.uI--=9,-!02=-- _

Date Boring Completed 10/6/92

BORING(Page 1 of 2)

Project STANDARD CHLORINE

Location KEARNY. NJ

Geologist W. Brew

Dri 11 ing Contractor J.C. Anderson

Boring Number SB-3

LOG

Dri 11er J. Burrel]

Drilling l-1ethod Hollow stem auger

Diameter of Borehole 6 inches

.... >- Co> ....DEPTH .... .... ~ a::
HNU/OVia>zr zrrr BLON

"~
~g

IN FEET ~~ z .... COUNT
Q. z READINGS-e_ Co> -e>-

en en~ .... lfiena::

0

DESCRIPTION

0-1 0 O-S· aspha lt
B-10· membrane
10· coarse gravel

2

4

6

8

10

12

BlacK-red fill, silt wi clay and gravel.
wet.

DarK red c sand. filL wet. with silt.
cobble at end of spoon.

Same as above to S.S'.
S.S' Same color change to blacK, stained.

Marsh mat at S.S' peaty, moist.

10.S' Green gray f SAND, end of spoon
green gray CLAY.

No recovery.

Total Borehole Depth -417~~f&e&e&t __

Da t eStar ted ~10...../~6.uI--=9,-!02=-- _

Date Boring Completed 10/6/92

BORING(Page 1 of 2)

Project STANDARD CHLORINE

Location KEARNY. NJ

Geologist W. Brew

Dri 11 ing Contractor J.C. Anderson

Boring Number SB-3

LOG

Dri 11er J. Burrel]

Drilling l-1ethod Hollow stem auger

Diameter of Borehole 6 inches

.... >- Co> ....DEPTH .... .... ~ a::
HNU/OVia>zr zrrr BLON

"~
~g

IN FEET ~~ z .... COUNT
Q. z READINGS-e_ Co> -e>-

en en~ .... lfiena::

0

DESCRIPTION

0-1 0 O-S· aspha lt
B-10· membrane
10· coarse gravel

2

4

6

8

10

12

BlacK-red fill, silt wi clay and gravel.
wet.

DarK red c sand. filL wet. with silt.
cobble at end of spoon.

Same as above to S.S'.
S.S' Same color change to blacK, stained.

Marsh mat at S.S' peaty, moist.

10.S' Green gray f SAND, end of spoon
green gray CLAY.

No recovery.



BORING LOG(Page 2 of 2)

PROJECT STANDARD CHLORINE BORING NUMBER SB-3

... .... >- u ....DEPTH ... -e a: IIlU/DVl=zt zt~ BlDll
"l; ;:2 DESCRIPTION

IN FEET -ex x ... COUNT !lix READINGS.... -e -e _
u fSli;en en:!'; ...a:

,-12

X 0

i-

I
BlaCK ~ed CLAY at 14.5'.

X
4-5

~14 60 -.

7-6

Green gray f grained SAND with silt

~
to 16 g'

5-7 Green gray CLAY at 17' .

-16 100 -

10-9

-18 -

-20 -

-

~22

-24

--26

-28 ...,

BORING LOG(Page 2 of 2)

PROJECT STANDARD CHLORINE BORING NUMBER SB-3

... .... >- u ....DEPTH ... -e a: IIlU/DVl=zt zt~ BlDll
"l; ;:2 DESCRIPTION

IN FEET -ex x ... COUNT !lix READINGS.... -e -e _
u fSli;en en:!'; ...a:

,-12

X 0

i-

I
BlaCK ~ed CLAY at 14.5'.

X
4-5

~14 60 -.

7-6

Green gray f grained SAND with silt

~
to 16 g'

5-7 Green gray CLAY at 17' .

-16 100 -

10-9

-18 -

-20 -

-

~22

-24

--26

-28 ...,



(Page 1 of 2) BORING LOG
Project STANDARD CHLORINE Boring Number 5B-4

J.C. Anderson

Total Borehole Depth -&1~7~f&e&eAt __

Da t e 5 tar te d ~10>!J/uS"-J,I:...;9Z.!i2=--- _

Location KEARNY, NJ

Geologis t -llW..:..,~B.!..r.E.e~w _

Drilling Contractor Date Boring Completed 10/6/92

Dri ller J. Burrell

Drilling Method Hollow stem auger

Diameter of Borehole S inches

-' >- c.> ....DEPTH &oJ &oJ oC
BLOII

CI: HNU/OVA
~I ~l!'i Ml; :;:15

IN FEET ""&oJ COUNT !?l"" READINGS.... oc
oc _

u !!Sri;U) U)~ &oJ
CI:

0

2

4

6

8

10

12

DESCRIPTION

Augered

Brown f to m SAND w/trace silt. stained
black, wet. 2" layer of silty clay (2.6-2.8')

Fill. gray green c SAND and silt w/trace
f gravel. damp.

Same as above to 6.7'.
6.7' Marsh mat. peat. damp.

No recovery.

10.2' Black gray f SAND and silt, saturated.

Same as above to 11.3'
11.3-12.3' Black green silty CLAY. damp.
12.3 Brown f SAND w/some m SAND and
trace si It. saturated.

(Page 1 of 2) BORING LOG
Project STANDARD CHLORINE Boring Number 5B-4

J.C. Anderson

Total Borehole Depth -&1~7~f&e&eAt __

Da t e 5 tar te d ~10>!J/uS"-J,I:...;9Z.!i2=--- _

Location KEARNY, NJ

Geologis t -llW..:..,~B.!..r.E.e~w _

Drilling Contractor Date Boring Completed 10/6/92

Dri ller J. Burrell

Drilling Method Hollow stem auger

Diameter of Borehole S inches

-' >- c.> ....DEPTH &oJ &oJ oC
BLOII

CI: HNU/OVA
~I ~l!'i Ml; :;:15

IN FEET ""&oJ COUNT !?l"" READINGS.... oc
oc _

u !!Sri;U) U)~ &oJ
CI:

0

2

4

6

8

10

12

DESCRIPTION

Augered

Brown f to m SAND w/trace silt. stained
black, wet. 2" layer of silty clay (2.6-2.8')

Fill. gray green c SAND and silt w/trace
f gravel. damp.

Same as above to 6.7'.
6.7' Marsh mat. peat. damp.

No recovery.

10.2' Black gray f SAND and silt, saturated.

Same as above to 11.3'
11.3-12.3' Black green silty CLAY. damp.
12.3 Brown f SAND w/some m SAND and
trace si It. saturated.



BORING LOG(Page 2 of 2)

PROJECT STANDARD CHLORINE BORING NUMBER SB-4

~ >-
u~DEPTH .... .... -C

BLDII
a: ItlU/DVAtD~ ~~ Ml; xli!l DESCRIPTION

IN FEET -Cz z .... COUNT !az READINGS~-C
c _

u
$~'" "':5 wa:

1-12

X ~
16-13 100 ....· ...· ...· .... , ..... .· ...- · ... Same 12.3' above.· ... as

~
· ...... .· ...· .. -

6-5 · ..... .
· ...· .... , ..· ...

'-14 100
.. .

· ... -· ...· ...· ...· ...
8-10

· ...· ...· ...· ...· ...· ...· ...· ...· ... Same as above to 15.3' .

~
· ...
~ 15.3' Brown gray CLAY with silt, wet.

5-6

-16 60

7-5

-18

-20

-

~22

...

1-24

-

'-26 -

-

~28

--

BORING LOG(Page 2 of 2)

PROJECT STANDARD CHLORINE BORING NUMBER SB-4

~ >-
u~DEPTH .... .... -C

BLDII
a: ItlU/DVAtD~ ~~ Ml; xli!l DESCRIPTION

IN FEET -Cz z .... COUNT !az READINGS~-C
c _

u
$~'" "':5 wa:

1-12

X ~
16-13 100 ....· ...· ...· .... , ..... .· ...- · ... Same 12.3' above.· ... as

~
· ...... .· ...· .. -

6-5 · ..... .
· ...· .... , ..· ...

'-14 100
.. .

· ... -· ...· ...· ...· ...
8-10

· ...· ...· ...· ...· ...· ...· ...· ...· ... Same as above to 15.3' .

~
· ...
~ 15.3' Brown gray CLAY with silt, wet.

5-6

-16 60

7-5

-18

-20

-

~22

...

1-24

-

'-26 -

-

~28

--



APPENDIX C

TIDAL GRAPHS AND SLUG TEST RESULTS

APPENDIX C

TIDAL GRAPHS AND SLUG TEST RESULTS
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-3
Falling Head

Total well depth: 18 feet Well diameter: 4 inches
Depth to water: 3.47 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 14.53 feet

Aquifer thickness: 14.54 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.3328 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9963

Hydraulic conductrvity =

Effective radial distance

of slug test ==

5.88 ft/day

5.2 feet

GraJ:licalR.esults
10,----------,--------.-------,-------,

".......,.

et::........,

~
0 OJ

]
('Ij
I-..a

I!!l

0.01

201~

~ Time (m~n)

I!!l data points _ regression line

0.001 '---------'--------'--------'---------'
o

SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-3
Falling Head

Total well depth: 18 feet Well diameter: 4 inches
Depth to water: 3.47 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 14.53 feet

Aquifer thickness: 14.54 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.3328 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9963

Hydraulic conductrvity =

Effective radial distance

of slug test ==

5.88 ft/day

5.2 feet

GraJ:licalR.esults
10,----------,--------.-------,-------,

".......,.

et::........,

~
0 OJ

]
('Ij
I-..a

I!!l

0.01

201~

~ Time (m~n)

I!!l data points _ regression line

0.001 '---------'--------'--------'---------'
o



SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-03
RISING HEAD

Total well depth: 18 feet Well diameter: 4 inches
Depth to water: 3.47 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 14.53 feet
Aquifer thickness: 14.54 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:

Where Le/rw= 10 A= 2
In(Re/rw)= 2.3328 B= 0.25

ResUlts
Bouwer and Rice Method

Regression line: r squared = 0.9933

Hydraulic conductivity =
Effective radial distance

of slug test =

1.25 ft/day

5.2 feet

807060
20 30 Time (min) 30

Illl data points _ regression line

10

0.01 L-__-l-__-.L...__---..l -'--__-.L.__---I.__---=::L-__---l

o

SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-03
RISING HEAD

Total well depth: 18 feet Well diameter: 4 inches
Depth to water: 3.47 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 14.53 feet
Aquifer thickness: 14.54 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:

Where Le/rw= 10 A= 2
In(Re/rw)= 2.3328 B= 0.25

ResUlts
Bouwer and Rice Method

Regression line: r squared = 0.9933

Hydraulic conductivity =
Effective radial distance

of slug test =

1.25 ft/day

5.2 feet

807060
20 30 Time (min) 30

Illl data points _ regression line

10

0.01 L-__-l-__-.L...__---..l -'--__-.L.__---I.__---=::L-__---l

o



SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-4
Falling Head

Total well depth: 18 feet Well diameter: 4 inches
Depth to water: 5.88 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 12.12 feet
Aquifer thickness: 12.13 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.2359 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9979

Hydraulic conductivity =

Effective radial distance
of slug test =

12.63 ft/day

4.7 feet

Gra.bicaIReSults·

~."
~ I!lI

~D I!lI

~ IllI I!lI IllI IllI

10

0.01
o 2

4 Tike (min) 8
10

IllI data points _ regression line

12 14
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-4
Falling Head

Total well depth: 18 feet Well diameter: 4 inches
Depth to water: 5.88 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 12.12 feet
Aquifer thickness: 12.13 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.2359 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9979

Hydraulic conductivity =

Effective radial distance
of slug test =

12.63 ft/day

4.7 feet

Gra.bicaIReSults·

~."
~ I!lI

~D I!lI

~ IllI I!lI IllI IllI

10

0.01
o 2

4 Tike (min) 8
10

IllI data points _ regression line

12 14

-_.~--------------------



SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-4
Rising Head

Total well depth: 18 feet Well diameter: 4 inches
Depth to water: 5.88 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 12.12 feet
Aquifer thickness: 12.13 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw = 2.2359 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.99n

Hydraulk: conductivity =

Effective radial distance
of slug test =

12.40 ft/day

4.7 feet

. GrahicalResults

10 ,-------.,---------,---------.---------,

llIlllll

~
iro

M

Cl 0.1 'r-------""....,:Ir--------if---------t--------1

I8IllIll8Illllllll llIl llIl Ill! 181

181

20

0.01 L..- -l --"-__--L --I.. --J

o

SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-4
Rising Head

Total well depth: 18 feet Well diameter: 4 inches
Depth to water: 5.88 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 12.12 feet
Aquifer thickness: 12.13 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw = 2.2359 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.99n

Hydraulk: conductivity =

Effective radial distance
of slug test =

12.40 ft/day

4.7 feet

. GrahicalResults

10 ,-------.,---------,---------.---------,

llIlllll

~
iro

M

Cl 0.1 'r-------""....,:Ir--------if---------t--------1

I8IllIll8Illllllll llIl llIl Ill! 181
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o



SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-5
Falling Head

Total well depth: 17 feet Well diameter: 4 inches
Depth to water: 3.9 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 13.1 feet
Aquifer thickness: 13.11 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feer

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw)= 2.2778 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9887

Hydraulic conductivity =
Effective radial distance

of slug test =

9.33 ft/day

4.9 feet

GrahicaJResults
10 r---------,----------r------......-------,

~
i
r:!
Q 0.1 t---------t-=..;=tr:::------+-------+--------j

Il!I

Il!I

2013
3 Time (ni1n)

Il!I data points _ regression line
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-5
Falling Head

Total well depth: 17 feet Well diameter: 4 inches
Depth to water: 3.9 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 13.1 feet
Aquifer thickness: 13.11 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feer

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw)= 2.2778 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9887

Hydraulic conductivity =
Effective radial distance

of slug test =

9.33 ft/day

4.9 feet

GrahicaJResults
10 r---------,----------r------......-------,

~
i
r:!
Q 0.1 t---------t-=..;=tr:::------+-------+--------j

Il!I

Il!I
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3 Time (ni1n)

Il!I data points _ regression line
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o



SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-5
Rising Head

Total well depth: 17 feet Well diameter: 4 inches
Depth 1.0 water: 3.9 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 13.1 feet
Aquifer thickness: 13.11 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw)= 2.2778 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9963

Hydraul~ conductivity =

Effective radial distance
of slug test =

5.45 ft/day

4.9 feet

10 r----------,-------,--------.---------,

..-...
~..........

~
0 0.1

~
I!lI all

all

C13
~

0
0.Q1

20l~

~ Time (m~n)

IlII data points _ regression line

0.001 '-- ---' --'- -1- -'

o

SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-5
Rising Head

Total well depth: 17 feet Well diameter: 4 inches
Depth 1.0 water: 3.9 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 13.1 feet
Aquifer thickness: 13.11 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw)= 2.2778 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9963

Hydraul~ conductivity =

Effective radial distance
of slug test =

5.45 ft/day

4.9 feet

10 r----------,-------,--------.---------,

..-...
~..........

~
0 0.1

~
I!lI all

all

C13
~

0
0.Q1

20l~

~ Time (m~n)

IlII data points _ regression line

0.001 '-- ---' --'- -1- -'

o



SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-6
Falling Head

Total well depth: 16 feet Well diameter: 4 inches
Depth to water: 4.1 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 11.9 feet
Aquifer thickness: 11.91 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.2260 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9an

Hydraulic conductivity =

Effective radial distance
of slug test =

2.12 ft/day

4.6 feet

.·/(jia. ·hicalResldtS ...

10 .----------r------~------~------__,

~
o
]
~ BBBBB

Q 0.1 I--------;--------+---='"""=:llrw--+-------l

B IilI IllI

0.01
0 10

Time (m~n)
30 40

B data points _ regression line
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-6
Falling Head

Total well depth: 16 feet Well diameter: 4 inches
Depth to water: 4.1 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 11.9 feet
Aquifer thickness: 11.91 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.2260 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9an

Hydraulic conductivity =

Effective radial distance
of slug test =

2.12 ft/day

4.6 feet

.·/(jia. ·hicalResldtS ...

10 .----------r------~------~------__,

~
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]
~ BBBBB
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-6
Rising Head

Total well depth: 16 feet Well diameter: 4 inches
Depth to water: 4.1 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 11.9 feet

Aquifer thickness: 11.91 feet Sandpack porosity:

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.2260 B= 0.25

.
Re~iilts .... . .. ..' ... c: .':'

Bouwer and Rice Method
Regression line: r squared = 0.992>

Hydraulic conductivity =

Effective radial distance
of slug test =

0.26 ft/day

4.6 feet

.••.::..•:•GrapbicalResults .
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-6
Rising Head

Total well depth: 16 feet Well diameter: 4 inches
Depth to water: 4.1 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 11.9 feet

Aquifer thickness: 11.91 feet Sandpack porosity:

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.2260 B= 0.25

.
Re~iilts .... . .. ..' ... c: .':'

Bouwer and Rice Method
Regression line: r squared = 0.992>

Hydraulic conductivity =

Effective radial distance
of slug test =

0.26 ft/day

4.6 feet

.••.::..•:•GrapbicalResults .
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~
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SLUG TEST ANALYSIS
STANDARD CHLORINE. NEW JERSEY

MW-8
Falling Head

...

Total well depth:
Depth to water:
Screen length (Le):
Aquifer thickness:

Rc=

From type curve:

Where Le/rw=

19 feet
7.52 feet

5 feet
11.49 feet
0.25 feet

10
In(Re/rw)= 2.2065

Well diameter:
Borehole diameter:
Sat. thickness (Lw):
Sandpack porosity:

rw=

A=
B=

4 inches
12 inches

11.48 feet
0.15

0.5000 feet-

2
0.25

Bouwer and Rice Method
Regression line: r squared = 0.9817

Hydraulic conductivity =
Effective radial distance

of slug test =

3.02 ft/day

4.5 feet
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~
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SLUG TEST ANALYSIS
STANDARD CHLORINE. NEW JERSEY

MW-8
Falling Head

...

Total well depth:
Depth to water:
Screen length (Le):
Aquifer thickness:

Rc=

From type curve:

Where Le/rw=

19 feet
7.52 feet

5 feet
11.49 feet
0.25 feet

10
In(Re/rw)= 2.2065

Well diameter:
Borehole diameter:
Sat. thickness (Lw):
Sandpack porosity:

rw=

A=
B=

4 inches
12 inches

11.48 feet
0.15

0.5000 feet-

2
0.25

Bouwer and Rice Method
Regression line: r squared = 0.9817

Hydraulic conductivity =
Effective radial distance

of slug test =

3.02 ft/day

4.5 feet
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~
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~
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-8
Rising Head

.{ ........ '"
........... ................................:......... :.......................

Total well depth: 19 feet Well diameter: 4 inches
Depth to water: 7.52 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 11.48 feet
Aquifer thickness: 11.49 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw)= 2.2065 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9893

Hydraulic conductivity =

Effective radial distance
of slug test =

1.15 ft/day

4.5 feet

lIlIlill lIlIlIlI

lIlI lIlIlill lIlIlill

lIlIlIlI lIlI lIlI
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-8
Rising Head

.{ ........ '"
........... ................................:......... :.......................

Total well depth: 19 feet Well diameter: 4 inches
Depth to water: 7.52 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 11.48 feet
Aquifer thickness: 11.49 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw)= 2.2065 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9893

Hydraulic conductivity =

Effective radial distance
of slug test =

1.15 ft/day

4.5 feet
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SLUG TEST ANALYSIS
STANDARD CHLORINE,NEW JERSEY

MW-9
Falling Head

Total well depth: 21 feet Well diameter: 4 inches
Depth to water: 9.47 feet Borehole diameter: 12 inches
Screen length (La): 5 feet Sat. thickness (Lw): 11.53 feet
Aquifer thickness: 11.54 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.2088 B= 0.25

Bouwer and Rice Method

Regression line: r squared = 0.9681

Hydraulic conductivity =
Effective radial distance

of slug test =

11.93 ft/day

4.6 feet
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SLUG TEST ANALYSIS
STANDARD CHLORINE,NEW JERSEY

MW-9
Falling Head

Total well depth: 21 feet Well diameter: 4 inches
Depth to water: 9.47 feet Borehole diameter: 12 inches
Screen length (La): 5 feet Sat. thickness (Lw): 11.53 feet
Aquifer thickness: 11.54 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.2088 B= 0.25

Bouwer and Rice Method

Regression line: r squared = 0.9681

Hydraulic conductivity =
Effective radial distance

of slug test =

11.93 ft/day

4.6 feet
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-9
Rising Head

Total well depth:
Depth to water:
Screen length (Le):
Aquifer thickness:

Rc=

From type curve:

Where Le/rw=

21 feet
9.47 feet

5 feet
11.54 feet
0.25 feet

10
In(Re/rw = 2.2088

Well diameter:
Borehole diameter:
Sat. thickness (Lw):
Sandpack porosity:

rw=

A=
B=

4 inches
12 inches

11.53 feet
0.15

0.5000 feet-

2
0.25

. . ... . .. ResUlts . .. ... . ....
Bouwer and Rice Method

Regression line: r squared = 0.9885

HydraUlic conductwity =
Effective radial distance

of slug test =

8.97 ft/day

4.6 feet
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-9
Rising Head

Total well depth:
Depth to water:
Screen length (Le):
Aquifer thickness:

Rc=

From type curve:

Where Le/rw=

21 feet
9.47 feet

5 feet
11.54 feet
0.25 feet

10
In(Re/rw = 2.2088

Well diameter:
Borehole diameter:
Sat. thickness (Lw):
Sandpack porosity:

rw=

A=
B=

4 inches
12 inches

11.53 feet
0.15

0.5000 feet-

2
0.25

. . ... . .. ResUlts . .. ... . ....
Bouwer and Rice Method

Regression line: r squared = 0.9885

HydraUlic conductwity =
Effective radial distance

of slug test =

8.97 ft/day

4.6 feet

1m
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SLUG TEST ANALYSIS
STANDARD CHLORINE. NEW JERSEY

MW-13
Falling Head

Total well depth: 22.5 feet Well diameter: 4 inches

Depth to water: 10.03 feet Borehole diameter: 12 inches

Screen length (Le): 5 feet Sat. thickness (Lw): 12.47 feet

Aquifer thickness: 12.48 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0,5000 feet

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.2513 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9995

Hydraulic conductivity =

Effective radial distance
of slug test =

3.09 ft/day

4.8 feet
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SLUG TEST ANALYSIS
STANDARD CHLORINE. NEW JERSEY

MW-13
Falling Head

Total well depth: 22.5 feet Well diameter: 4 inches

Depth to water: 10.03 feet Borehole diameter: 12 inches

Screen length (Le): 5 feet Sat. thickness (Lw): 12.47 feet

Aquifer thickness: 12.48 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0,5000 feet

From type curve:
Where Le/rw= 10 A= 2

In(Re/rw) = 2.2513 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9995

Hydraulic conductivity =

Effective radial distance
of slug test =

3.09 ft/day

4.8 feet

20
T~me (min) l'

I!lI data points _ regression line
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-13
Rising Head

I· •...... ,..... . .
,-

......,.".. . ,'.' ' , .

Total well depth: 22.5 feet Well diameter: 4 inches
Depth to water: 10.03 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 12.47 feet
Aquifer thickness: 12.48 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:

Where Le/rw= 10 A= 2
In(Re/rw)= 2.2513 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9894

Hydraulic conductivity =

Effective radial distance
of slug test =

1.08 ft/day

4.8 feet
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-13
Rising Head

I· •...... ,..... . .
,-

......,.".. . ,'.' ' , .

Total well depth: 22.5 feet Well diameter: 4 inches
Depth to water: 10.03 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 12.47 feet
Aquifer thickness: 12.48 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet-

From type curve:

Where Le/rw= 10 A= 2
In(Re/rw)= 2.2513 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9894

Hydraulic conductivity =

Effective radial distance
of slug test =

1.08 ft/day

4.8 feet
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-14
Falling Head

. ..
.... ,.,.,....,,,,

. ... ,/",.. ,. .. .:t''I'

Total well depth:
Depth to water:
Screen length (Le):
Aquifer thickness:

Rc=

From type curve:
Where Le/rw=

18 feet
6.37 feet

5 feet
11.64 feet
0.25 feet

10
In(Re/rw)= 2.2135

Well diameter:
Borehole diameter:
Sat. thickness (Lw):
Sandpack porosity:

rw=

A=
B=

4 inches
12 inches

11.63 feet
0.15

0.5000 feef

2
0.25

Bouwer and Rice Method
Regression line: r squared = 0.9971

Hydraulic conductivity =
Effective radial distance

of slu test =

4.99 ft/day

4.6 feet
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SLUG TEST ANALYSIS
STANDARD CHLORINE, NEW JERSEY

MW-14
Falling Head
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Total well depth:
Depth to water:
Screen length (Le):
Aquifer thickness:

Rc=

From type curve:
Where Le/rw=

18 feet
6.37 feet

5 feet
11.64 feet
0.25 feet

10
In(Re/rw)= 2.2135

Well diameter:
Borehole diameter:
Sat. thickness (Lw):
Sandpack porosity:

rw=

A=
B=

4 inches
12 inches

11.63 feet
0.15

0.5000 feef

2
0.25

Bouwer and Rice Method
Regression line: r squared = 0.9971

Hydraulic conductivity =
Effective radial distance

of slu test =

4.99 ft/day

4.6 feet

20

hicalReslllts

3 Time (m~n)

Ila data points _ regression line
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SLUG TEST ANALYSIS
STANDARD CHLORINE,NEW JERSEY

MW-14
Rising Head

Total well depth: 18 feet Well diameter: 4 inches
Depth to water: 6.37 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 11.63 feet
Aquifer thickness: 11.64 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet -

From type curve:

Where Le/rw= 10 A= 2
In(Re/rw) = 2.2135 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9882

Hydraulc conductivity =
Effective radial distance

of slug test =

1.89 ft/day

4.6 feet
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SLUG TEST ANALYSIS
STANDARD CHLORINE,NEW JERSEY

MW-14
Rising Head

Total well depth: 18 feet Well diameter: 4 inches
Depth to water: 6.37 feet Borehole diameter: 12 inches
Screen length (Le): 5 feet Sat. thickness (Lw): 11.63 feet
Aquifer thickness: 11.64 feet Sandpack porosity: 0.15

Rc= 0.25 feet rw= 0.5000 feet -

From type curve:

Where Le/rw= 10 A= 2
In(Re/rw) = 2.2135 B= 0.25

Bouwer and Rice Method
Regression line: r squared = 0.9882

Hydraulc conductivity =
Effective radial distance

of slug test =

1.89 ft/day

4.6 feet
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